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Executive Summary 

Use Information 

Mancozeb is a widely used contact fungicide in agriculture, professional turf management, 
horticulture, and home gardening . Mancozeb formulations include wettable powders, dry 
flowables, liquid flowables and dusts. Agricultural uses include pome fruit crops (e.g., apples, 
pears), fruits and vegetables (e.g., cucumbers, onions, tomatoes, and grapes), some row crops 
(e.g., com and potatoes), seed piece treatment (e.g. potatoes) and seed treatment (e.g. rice, 
wheat and cotton). Horticultural uses include ornamental plants in nurseries and greenhouses, 
sod farms, residential lawns and golf courses. 

There are currently 47 active mancozeb labels and 63 section 24C registrations. The 
application rates in agriculture range from 1.2 lb ai/acre for corn to 4.8 lb ai/acre for pome fruits. 
The allowable number of applications per season ranges from 3 for cranberries to 15 for sweet 
com and the application intervals range from 7 to 14 days. Some of the uses such as grapes 
have separate rates for eastern and western regions. The application rates in horticulture range 
from 1.2 lb ai/acre for most ornamentals (except pachysandra which has a rate of 14.0 lb ai/acre) 
to 17.4 lb ai/acre for turf. Horticulture and turf applications are allowed as much as twice weekly 
with no armual limit. 

The application methods were derived from the labels and/or Agency knowledge of typical 
use practices and include aerial, airblast, groundboom, chemigation, and hand application 
methods such as handwand and backpack sprayers. The daily acres treated are those typically 
used by the Agency for risk assessment (e.g. 80 to 200 acres/day for groundboom, 350 to 1200 
acres/day for aerial and 40 acres/day for airblast). The application methods for seed and seed 
piece treatment include commercial stationary equipment, on farm stationary equipment and 
tractor drawn planter boxes. 

ETU Sources and Exposure Factors 

Ethylene thiourea (ETU) is produced through degradation ofmancozeb during spray mix 
preparation, during spray application and on the leaves after application. Tank mix stability 
studies submitted to, and reviewed by, the Agency in 1991 indicated that 0.1 percent of the 
mancozeb parent converted to ETU during mixing/loading and 0.2 percent converted to ETU 
during application. ETU was also measured during the DFR and TTR studies and the percent 
mancozeb that formed ETU averaged 0.61±0.53 (n=l2) for the field crops and 4.4 ± 5.2 (n=3) 
for turf. ETU is also metabolically produced after exposure to mancozeb and a metabolic 
conversion factor of7.5 percent of the absorbed mancozeb dose is used to calculate the ETU 
dose due to in-vivo metabolism. 
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Toxicology Endpoints 

The following NOAELs as selected by the HIARC were used for assessing mancozeb risks: 

Exposure Route and Duration 
Dermal - short/intermediate term (I day to six months) 
Dermal - chronic (longer than six months) 
Inhalation - any time period 
Incidental Oral - short/intermediate term 

Dose in mg/kg/day !Endpoint) 
9.24 (decreased thyroxine) 
4.38 (thyroid toxicity) 
21 (thyroid hyperplasia and decreased thyroxine) 
9 .24 (oral study) 

An absorption factor of 1 % was used for dermal exposure because the dermal NOAELs are 
based upon oral studies and 100% was used for inhalation exposure. Risk calculations have been 
completed for short/intermediate term exposures for all occupational and residential scenarios. 
Chronic risks have also been calculated for a limited number of occupational scenarios in the 
ornamental/greenhouse industry where chronic exposure patterns might be expected. Chronic 
exposures are not expected in the residential environment due to the intermittent nature of the 
residential uses and exposures. 

The following oral NOAELs as selected by the HIARC were used for assessing the risks of 
ETU that is metabolized or degrades from mancozeb. 

Exposure Route and Duration 
Dermal - short/intermediate term (I day to six months) 
Dermal - chronic (longer than six months) 
Inhalation - short/intermediate term 
Inhalation - chronic 
Incidental Oral - short/intermediate term 
Any route - Cancer Q1 * 

Dose in mg/kg/day (endpoint) 
5.0 (developmental brain defects) 
0.18 (thyroid toxicity) 
5.0 (developmental brain defects) 
0.18 (thyroid toxicity) 
7.0 (thyroid toxicity) 
0.0601 (mgikg/dayr1 

An absorption factor of 26% was used for ETU dermal exposure and 100% was used for 
inhalation exposure. ETU was also classified as a Class B2 carcinogen and was assessed for 
carcinogenic 1isk using a linear, low dose extrapolation approach with a Q1* of 6.0lxlo-2 

(mg/kg/day)"1 • 

The Agency's level of concern for noncancer risks (i.e., target level for MOEs or Margins of 
Exposure) is defined by the uncertainty factors that are applied to the assessment. These factors 
are I 00 for mancozeb and I 00 for ETU occupational exposures and ae1::ount for inter-species 
extrapolation to humans from the animal test species and intra-species sensitivity. The Agency 
also added database uncertainty factors of 1 OX for mancozeb and ETU to account for incomplete 
databases. This results in target MOE of 1000 for residential non-cancer risks from exposure to 
mancozeb and ETU. Cancer risk targets were based on 1996 Agency guidance by then office 
director Dan Barolo that stipulates a risk concern ranging from lxI0-4 to lx10·6 for occupational 
settings and lxI0·6 for residential settings. 
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Data Used for Occupational Handler Risk Assessments 

No handler exposure studies were submitted in support of the re-registration of mancozeb, 
therefore, PHED and ORETF data were used to assess the occupational handler exposures 
associated with mancozeb applications to crops, ornamentals and turf. One literature study and 
several proprietary studies were used to assess exposures during seed treatment as outlined in the 
Seed Treatment SOP. PHED mix/loader data were also used for the seed treatment mixer/loader 
scenarios. 

Data Used for Post Application Exposure Assessment 

Eight DFR studies and one TTR study were submitted in support of the reregistration of 
mancozeb. The DFR studies were conducted on apples, grapes and tomatoes using airblast and 
groundboom application ofDithane DF dry flowable fungicide. The TTR study was conducted 
using groundboom application ofDithane F-45 liquid fungicide. Four of the DFR studies and 
the TTR study were done in 1999 and are generally of high quality and have sufficiently low 
LOQs. The older studies, which were done in 1986 to 1991, generally have higher LOQs, 
particularly for ETU. The DFR studies were extrapolated to the crops by considering the 
effects of application method, crop morphology and climate. The location of the crop was 
given priority followed by application method and crop type. Where two or more studies were 
available for the same crop type and climate, the study with the best data quality was selected to 
represent that scenario. These chemical-specific dissipation data were all used in conjunction 
with the Agency's revised policy on transfer coefficients to calculate postapplication exposures 
and risks (August 7, 2000/Policy 003.1). 

Data Used for Residential Exposure Assessment 

The risks of home gardeners applying mancozeb to vegetables was assessed using PHED 
data for the back pack sprayer and ORETF study data for the low pressure handwand sprayer. 
The same DFR and TTR studies as discussed above for occupational post applicator exposure 
was used to assess residential post application risks in the home garden and lawn. The TTR 
study, which used the ORETF roller method, was used to calculate dissipation rates, however, it 
was not used to estimate day 0 dermal exposures because the day 0 transferability measured in 
the study was only 0.1 percent of the application rate. Studies where transferability is less than 1 
percent are not used to calculate day 0 residential exposures because the transfer coefficients 
used by the Agency for defining residential exposures are based on Jazzercize studies. During 
these studies, the TTR values were measured by techniques (other than the ORETF roller 
method) where transferability is generally in the 1 to 5 percent. 
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Occupational Handler Risk Summary 

Current mancozeb labels typically require that occupational handlers wear an apron, 
coveralls and gloves over baseline PPE which includes long pants and long-sleeved shirts. For 
some of the mixer loader scenarios involving wettable powder formulations, the non-cancer 
mancozeb risks for this PPE ensemble are of concern and additional PPE, such as cartridge 
respirators, are required to achieve Agency risk targets. In a few cases, such as those involving 
sod farm application rates, engineering controls such as water soluble bags are needed. The risks 
for mixing and loading dry flowable (DF) and liquid flowable formulations are much lower and 
can be mitigated in all cases with baseline clothing and gloves (coveralls and respirators are not 
needed). The risks for applying sprays using mechanized equipment such as aircraft, 
groundboom and airblast sprayers are not of concern with baseline clothing without gloves 
regardless of the formulation type. The risks of mixing/loading/applying sprays using handheld 
equipment such as handwands and backpack sprayers are not of concern if single layer clothing 
with gloves is worn. 

The non-cancer mancozeb risks for seed treatment are of concern only when mixing/loading 
the wettable powder formulations and extensive PPE or engineering controls may be needed. 
The risks for loading the dry flowable or liquid flowable formulations are not of concern if single 
layer PPE is worn. The risks of applying the seed treatment and handling the treated seed are not 
of concern. The risks for loading dusts for potato seed piece treatment are also of concern and 
can be mitigated with single layer PPE and dust mask respirators. The risks of applying the dusts 
to potato seed pieces could not be evaluated because there is no exposure data for this scenario. 

Risk calculations were also performed to assess the risk of ETU that is contaminant in the 
spray mix and is metabolized from absorbed mancozeb. The non-cancer short/intermediate term 
risks for ETU are in all cases less than the corresponding mancozeb risk across all scenarios and 
are not risk drivers. The non-cancer chronic risks for ETU are of concern for a few scenarios 
such as mix/load/apply wettable powders to pachysandra, however, these risks can be mitigated 
with respiratory protection. The cancer risks were also calculated for ETU using ten exposure 
days per year for private growers and 30 days per year for commercial applicators. Most of the 
risks are below lx10·4 without mitigation and almost all of the cancer risks are below lx10·4 with 
the mitigation recommended to address the non-cancer mancozeb risks. Many of the risks are 
also below lx10·5 with mitigation and some are below lx10·6. Some of the high volume 
commercial mixer/loader scenarios, however, remain above lxl0-6 with engineering controls 
and might be of concern if 1x1 o-6 is chosen as a risk mitigation goal. 

Occupational Post Application Risk Summary 

Current label requirements specify 24 hour Restricted Entry Intervals (REis) while Pre
Harvest Intervals (PHis) range from zero days for ornamentals to 150 days for asparagus. Post 
application risk calculations for workers entering treated fields or greenhouses indicated that 
most mancozeb and ETU non-cancer risks are acceptable at the current REI. Only two crop 
groups (greenhouse cut flowers and eastern grapes) have scenarios with non-cancer risks of 
concern. These risks include chronic ETU toxicity for cut flowers and short/intermediate term 
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mancozeb toxicity for eastern grapes. The risks meet Agency targets 6 days after application for 
cut flowers and 3 days after application for eastern grapes. The cancer risks are less than Ix Io ·4 

on the day of application for all of the scenarios, however, the risks for some of the scenarios do 
not decline to less than 1x10-6 until more than 3 5 days after application. It should be noted that 
the cancer risk calculations are generally less restrictive than non-cancer risk estimates for the 
same scenar10s. 

Residential Risk Summary 

The agricultural and horticultural labels have statements such as "Not for Homeowner Use" 
and "Not for Use on Fruit Trees by Homeowners" that prevent homeowner applications of 
mancozeb to turf and fruit trees. Mancozeb applications to residential turf are allowed, however, 
if they are conducted by professional applicators. There are no such label restrictions for 
vegetable products, and there are three products that appear to be intended for the home-garden. 

The agricultural application rates were used because the rates given on the three home 
garden product labels appeared to have conflicts with each other and were generally higher than 
the agricultural rates. The MO Es for both mancozeb and ETU are not of concern because they 
greatly exceed the required uncertainty factor of I 000. The cancer risks are also not of concern 
because they are less than Ix I o-6 if the number of exposure days per year does not exceed 225. 

The post application risks were also assessed for adult and youth-aged home gardeners 
working in gardens following mancozeb treatment. The MO Es for both mancozeb and ETU 
exceed I 000 on day 0 for all of the post application scenarios considered. The cancer risks for 
adult home gardeners are less than lx!0-6 ifthe exposure days per year is 8 or fewer for sweet 
com hand harvesting and 32 days or fewer for the remaining scenarios. 

The turf uses, however, have short-term mancozeb risks of concern for both adults and 
toddlers. The toddler hand-to-mouth pathway has the greatest risk (MOE of 36) which greatly 
contributes to the high total risk (MOE of24) which includes the dermal risk (MOE of 140) and 
the object-to-mouth pathway (MOE of 140). The soil ingestion pathway (MOE of 77000) is only 
minor contributor to the total risk. The short-term non-cancer ETU risks are also of concern but 
to a lesser extent than mancozeb. The cancer risks for the turf scenarios are in the Io-7 range or 
less when a single day of exposure per year is evaluated on the day of application. These 
calculations also indicate that the cancer risk does not exceed Ix 1 o-6 if the number of exposure 
days on the day of application does not exceed 1.8 days per year for the "Heavy Y ardwork" 
pathway and 26 days per year for the "Playing Golf' pathway. 
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Data Gaps and Recommendations for Refinement 

It is understood that aerial application is not usually used for applying fungicides to orchards 
and vineyards; however, this method was assessed for these crops because it was included on the 
labels and may be necessary during wet seasons. Information regarding the types of 
formulations, if any, used for aerial application could be used to refine the risk. 

Mancozeb products are packaged as wettable powders, wettable powders in water soluble 
bags, dry flowables and liquid flowables. The labels indicate that all of the formulations can be 
used on all of the crops, however, it is suspected that some application scenarios require certain 
formulations. This information is critical because the wettable powder formulation creates the 
highest exposures particularly when it is used at high rates. These exposures can be greatl!y 
reduced by using the other formulations or by using the wettable powder in water soluble bags. 

Unit exposure data were not available for mixing/loading dry flowables with engineering 
controls such as lock and load systems. The unit exposure data for mixing/loading wettable 
powder with engineering controls (water soluble bags) was used as a surrogate. 

There is no data available to evaluate the mix/load/apply scenarios for backpack sprayer 
application of wettable powders and dry flowables. The PHED data for both high and low 
pressure handwand application of liquids (mix/load/apply and apply only) is also oflow quality. 
These data gaps make it difficult to accurately assess the risks of the handwand method of 
application which is commonly used in horticulture. 

There is no data available to assess the exposures of on-farm seed and seed piece treatment; 
therefore, PHED data was used to assess the exposure of mixing and loading. The exposure that 
occurs as the seed and seed pieces are treated and subsequently handled could not be evaluated. 

The post application risks for some of the high exposure scenarios could be refined if more 
was known about the timing of these scenarios with respect to mancozeb applications. The 
timing of high contact activities such as summer pruning and thinning in relationship to 
mancozeb applications to fruit trees will affect the post application exposure risk. It is possible 
that these activities do not occur during the pre-bloom application schedule when the higher rates 
are used. The risks from grape cane turning may be mitigated by the fact that cane turning occurs 
only on table grapes after the grape clusters have formed. The mancozeb labels prohibit 
application after bloom in California and require a 66 day PHI in other states. According to the 
USDA crop profile, 97 percent of the nation's table grapes are grown in California. In a similar 
manner, the risks for girdling, which also occurs primarily on table grapes, may also be mitigated 
depending upon when this activity takes place. 

Information on application rates, timing, and cultural practices for home garden crops such 
as sweet com could be used to refine mancozeb post application risks for home gardeners. 
Additional TTR data utilizing different dislodging techniques such as the wet hand press could 
be used to refine the hand-to-mouth and object-to-mouth turf exposures. 
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1.0 Occupational and Residential Exposure/Risk Assessment 

This document is the occupational and residential nondietary exposure and risk assessment 
for mancozeb which will be used in the reregistration process. 

1.2 Criteria for Conducting Exposure Assessments 

An occupational and/or residential exposure assessment is required for an active ingredient if 
(I) certain toxicological criteria are triggered and (2) there is a potential for exposure to handlers 
(mixers, loaders, applicators, flaggers, etc.) during use or to persons entering treated sites after 
application is complete. Toxicological endpoints were selected for short-, intermediate-, and 
long-term exposures. Additionally, ETU, which is a degradate and metabolite ofmancozeb, has 
been classified as a Group B2 possible human carcinogen (i.e., Q1* = 6.01x10-2 (mg/kg/dayy1). 

There is a significant potential for exposure in a significant number of agricultural, commercial 
and residential settings. Therefore, risk assessments are required for occupational handlers and 
occupational postapplication exposures as well as for residential handlers and residential 
postapplication exposures that can occur as a result of mancozeb use. 

1.3 Related Risk Assessments 

The occupational and residential aspects of the Reregistration Eligibility Decision 
Documents (REDs) have been completed for each of the EBDC fungicides including metiram, 
maneb, and mancozeb and for the common metabolite/degradate of the EBDCs, ETU. These 
documents can be identified by the following information: 

• Metiram: Occupational and Residential Exposure Assessment and Recommendations for 
the Reregistration Eligibility Decision Document. PC Code 014601; DP Barcode: D287664. 
Authors: Jeff Dawson and Tim Dole; 

• Maneb: Occupational and Residential Exposure Assessment and Recommendations for the 
Reregistration Eligibility Decision Document. PC Code 014505; DP Barcode: D251404. 
Authors: Jeff Dawson and Tim Dole. 

• Ethylene Thiourea: Occupational and Residential Exposure Assessment and 
Recommendations for the Reregistration Eligibility Decision Document. PC Code 
XXXXXX; Case XXXXXX; DP Barcode: DXXXXXX. Authors: Jeff Dawson and Tim 
Dole; Issued: 2/xx/2002. 

1.4 Summary of Hazard Concerns 

Because ethylene thiourea (ETU) is an environmental degradate and metabolite of 
mancozeb, the hazards of both mancozeb and ETU have been assessed in this document. 

10 

11



HED Records Center Series 361 Science Reviews - File R099969 - Page 12 of 435 

1.4.1 Mancozeb Hazard Concerns 

The results of acute toxicity testing are given in Table 1. These results indicate that mancozeb 
has the highest toxicity in eye irritation with corneal damage in less than 7 days after exposure. 
The labels require protective eye wear only for mixing/loading and eye wear is not required for 
application. 

Table 1 - Acute Toxicity Study Results for Mancozeb =:J 
I Guideline No. II Study Type I MRID# I Result I Toxicity Category I 

870.llOO Acute Oral 00142522 LD50 > 5000 mg/kg IV 
870.1200 Acute Dermal 00142522 LD50 > 5000 mg/kg IV 
870.1300 Acute Inhalation 00142522 LC50 > 5.14 mg!L IV 
870.2400 Primary Eye Irritation 00142522 corneal damage < 7 days lll 
870.2500 Primary Skin Irritation 00142522 Negative IV 
--· ---- ~ -. . .. 

"" 

The toxicological endpoints that were used to complete the occupational risk assessments for 
mancozeb are summarized below and in Table 2 which has been extracted from the mancozeb 
HIARC report of May 1, 2003 (TXR 0051868). Effects were identified at different durations of 
exposure ranging from short-term (up to 30 days) to intermediate-term (up to 180 days) arid 
including long term (more than 180 days). 

Mancozeb is a fungicide where most of the uses lead to exposure durations that range: from 
short-term exposures to intermediate-term exposures with a few uses that create long term 
exposures. As such, when the HIARC recently evaluated the mancozeb hazard database, 
endpoints were selected to address each duration of exposure. Exposures can occur to 
occupational and residential users. 

The incidental oral (based on the oral exposure route in residential settings) toxicological 
endpoints for mancozeb are based on a 90-day dietary study in rats. The effect that was observed 
and selected as the basis for the endpoint used in risk assessment was the decrease in serum 
thyroxine levels in females. A No Observed Adverse Effect Level (NOAEL) was identified in the 
study. The results of this study were applied to short- and intermediate-term exposure durations. 
Although, this endpoint is based upon decreased thyroxine level at 13 weeks, HIARC believes 
that the decrease could occur within 30 days. As a result, this endpoint is appropriate for the 
short-term and intermediate-term exposure scenarios and populations of concern. 

The dermal endpoints for short and intermediate term exposures were the same as the 
incidental oral endpoints and were based upon the same 90 day dietary study in rats (MRID 
00261536). The reason HIARC selected an oral study for the dermal exposure route rather than 
the 28-day denmal toxicity study is that thyroids in the 28-day dermal study were not examiined 
micro-scopically and histopathology was seen after 21 days of treatment in a similar study with 
maneb which is also an EBDC. Since the endpoint is from an oral study, the dermal absorption 
factor of 1 percent (which is based upon two rat studies and a comparison of the oral vs denmal 
NOAELs) was used for route-to-route extrapolation. 
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The dermal endpoint for long term (i.e. chronic) exposures was based upon a combined 
toxicity/carcinogenicity dietary study in rats during which thyroid toxicity was observed. This 
endpoint is appropriate for assessing the chronic exposures that occur during greenhouse cut 
flower and tomato production. 

The inhalation risk assessments for mancozeb are based on a 90-day inhalation toxicity 
study in rats during which thyroid hyperplasia was observed and a NOAEL was identified. The 
results of this study were applied to all exposure durations and have been applied only to the 
inhalation exposure. 

A common endpoint, thyroid toxicity, was selected for short/intermediate-term and chronic 
dermal, inhalation, and incidental oral exposure scenarios. As a result, the dermal and inhalation 
MOEs can be combined for occupational populations while the dermal and incidental oral MOEs 
can be totaled for the residential population. 

The Agency's level of concern for non-cancer risks (target MO Es) is defined by the 
uncertainty factors that are applied to the assessment. The target MOE for the mancozeb 
occupational exposures is 100 which includes the factors of 10 to account for interspecies 
extrapolation to humans from the animal test species and the factor of I 0 to account for 
intraspecies sensitivity variation. The target MOE for residential exposure is 1000 which also 
includes an FQPA database uncertainty factor of I OX. The Agency added this database 
uncertainty factor to account for the lack of a developmental neurotoxicity study and comparative 
thyroid assessment. 

Table 2 - Endpoints for Assessing Non-Dietary Risks for Mancozeb 

Type of Exposure Study Dose (mg/kg/day) Endpoint 

Dermal Exposures 

Short-tenn * 90-Day Dietary Study in Rats 9.24 mg/kg/day Decreased thyroxine at 17 .82 mg/kg/day 
[1to30 days] (Oral NOAEL) 

lntennediate-term * 90-Day Dietary Study in Rats 9.24 mg/kg/day Decreased thyroxine at 17.82 mg/kg/day 
[30 to 180 days] (Oral NOAEL) 

Chronic* Combined Toxicity/ 4.38 mg/kg/day Thyroid toxicity at 30.9 mg/kg/day 
[More than 180 days] Carcinogenicity Study in Rats (Oral NOAEL) 

Incidental Oral Exposure - Same Endpoints as for Dermal Exposures (see above) 

Inhalation Exposures 

Inhalation 90-Day lnhalation Study in Rats 21 mg/kg/day Thyroid hyperplasia and decreased 
(any time period] (NOAEL) thyroxine at 88 mg/kg/day 

* Appropnate route-to-route extrapolatlon should be performed for this nsk assessment. Exposure values using a dermal absorption factor of 
lpercent should be converted to equivalent oral doses and compared to the oral NOAEL. This factor is based upon two rat dermal absorption 
studies and a comparison of the oral NOAEL observed in the 90 dietary rat study vs a dermal NOAEL of I 000 mg/kg/day observed in the 28 
day rat study. 
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1.4.2 Ethylene Thiourea Hazard Concerns 

Ethylene thiourea (ETU) is a environmental degradate of mancozeb in spray mixes and on 
leaf surfaces. It is also formed in the body from metabolism of mancozeb. 

The toxicological endpoints that were used to complete the occupational and residential risk 
assessments for ETU are listed in Table 3 and were selected during the HIARC meeting of 
February 20, 2003. Effects were identified at different durations of exposure ranging from short 
to long term. ETU has also been classified as a B2 carcinogen and is assessed for carcinogenic 
risk using a linear extrapolation approach with a Q1 * of 6.01 x 10·2 (mg/kg/dayY1

• 

The dermal endpoint chosen for short- and intermediate-term exposures is from an oral 
developmental study during which developmental defects were observed with a NOAEL of 5.0 
mg/kg/day and a LOAEL of 10 mg/kg/day. The endpoint chosen for long-term dermal 
exposures is from a chronic toxicity (oral feeding) study in dogs where decreased body weight 
gain, increased thyroid weight, and microscopic changes in the thyroid were observed with a 
NOAEL of0.18 mg/kg/day and a LOAEL of 1.99 mg/kg/day. 

The incidental oral endpoint chosen for short- and intermediate-term exposures is from a 
four-week range-finding toxicity study in dogs. The endpoint selected was a NOAEL of7.0 
mg/kg/day based upon gross thyroid lesions and decreased level of thyroid hormones at the 
LOAEL of 34 mg/kg/day. This endpoint is also applicable to children's dermal exposure .. 

An inhalation study with ETU was not available. The short/intermediate term inhalation 
endpoint chosen is from the same study used for the short/intermediate term dermal endpoint. 
The endpoint chosen for long-term inhalation exposures is from the same study used for the long 
term dermal endpoint. 

Since the dermal and inhalation endpoints are based on an oral feeding studies, dermal and 
inhalation absorption must be addressed. The HIARC selected a 26 percent dermal absorption 
factor and a 100 percent inhalation absorption factor for ETU. 

A common endpoint, developmental effects , was selected for the short/intermediate term 
dermal and inhalation occupational exposure scenarios. As a result, the dermal and inhalation 
MO Es can be combined. A common endpoint, thyroid toxicity, was selected for the long term 
dermal and long term inhalation exposure scenarios. As a result, the long term dermal and 
inhalation MOEs can be combined. Because the incidental oral endpoint is also applicable to 
children's dermal exposure, the MOEs for children's incidental oral and dermal exposure can be 
combined. 

The target MOE for occupational exposure to ETU is l 00. The target MOE for residential 
exposure is 1000 which includes a database uncertainty factor of 1 OX. The Agency added this 
uncertainty factor to account for the lack of the following studies: a developmental toxicity study 
in rabbits, a 2-generation reproduction study in rats, a developmental neurotoxicity study in rats, 
and a comparative thyroid toxicity study in adult and offspring test animals. 
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Table 3. Endpoints for Assessing Non-Dietary Risks for ETV 

Type of Exposure Study Dose Endpoint liF 

Short/Intermediate-tenu Denna!, and Rat Developmental study 5 mg/kg/day Developmental I 000 for residential and 
Inhalation (NOAEL) defects I 00 for occupational 

Short/Intermediate-tenn Incidental Oral 4 Week Dog Rangefinder 7 mg/kg/day Thyroid effects 1000 for residential and 
Smdy (NOAEL) 100 for occupational 

Long-term Dennal and Inhalation Chronic Dog Toxicity Study 0.18 Thyroid effects 1000 for residential and 
mg/kg/day I 00 for occupational 
(NOAEL) 

Denna! Absorption Rat Dermal 26.0 percent 
Absorption Study 

Inhalation Absorption l DO percent inhalation absorption value - no study available 

Q,' 6.0l x to·' (mg/kg/day)·' Based on thyroid effects 

1.5 Incident Reports 

The incident report was prepared under a separate memo (D286184 of October 16, 2002) by 
Jerome Blondell, Ph.D. and Monica Spann, M.P.H. of the Office of Pesticide Programs. A total 
of 11 incidents were reported in the OPP Incident Data System (IDS) from 1992 to 2001. Most 
of these incidents involved skin rashes or contact dematitis while a few involved dizziness and 
nausea. There were 44 cases reported in the California Pesticide Illness Surveillance Program 
(1982-1999) in which mancozeb was used alone or was judged to be responsible for the health 
effects. Most of these cases (33) involved post application exposure to field residues and the 
most common effect was skin rashes. Reports in the literature also indicated that mancozeb 
causes skin sensitization. 

The incident report concludes that mancozeb is a documented cause of skin rash and allergic 
sensitization. This conclusion is supported by the literature and reports from California and the 
Incident Data System. The prevalence of this problem among workers cannot be determined 
from available information. Some of the data suggest that the hazards of skin sensitization due to 
mancozeb residues can persist in the fields for months, long after the original application. The 
report recommends that protective clothing be worn to protect skin and that the labeling should 
discuss the potential for skin sensitization and warn that once sensitized, workers should avoid 
further exposure to mancozeb or its residues. 
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1.6 Summary of Use Patterns and Formulations 

Mancozeb products are described in this section. Additionally, available information that 
describes the manner in which registered mancozeb end-use products are used is provided in this 
section (e.g., use categories/sites, application methods and application rates). This infomiation 
was derived from the following sources: 

• Use Profile Report for Mancozeb produced in 1998 by BEAD. 
• Mancozeb Use Closure Memo of April 21, 1999 

Application rate information was obtained from the National Agricultural Statistics Service 
(NASS) and the California Department of Pesticide Regulation (CA DPR). 

1.6.1 End-Use Products 

Mancozeb (a mixture of 5.2 parts by weight (83.9 percent) of ammoniates of [ethylenebis 
( dithiocarbamate )]-zinc with 1 part by weight (16.1 percent ethylenebis ( dithiocarbamic acid) 
bimolecular and trimolecular cyclicanhydrosulfides and disulfides) belongs to the ethylene 
bisdithiocarbamate (EBDC) class of pesticides and is marketed in a variety of end-use products 
for both occupational and homeowner use. There is one technical product (4581-375) which 
contains 88 percent mancozeb. End-use product names include: Dithane, Penncozeb, Manzate 
and Fore and formulations include dry flowables (DF), wettable powders (WP) and liquid 
flowables (F). Use sites include: fruit and nut trees; vegetable crops; field and forage crops; 
grapes; lawns and other turf such as golf courses; ornamental trees; shrubbery; annuals, and 
perennials. 

Based on a review (11/13/01) of the Office of Pesticide Programs-Reference Files System 
(REFS), there are 48 active Federal product labels and 63 Section 24C (SLN) registrations ... 
Table 4 outlines the formulations and EPA registration numbers for labels of mancozeb technical 
and end-use products according to REFs. Many of the products described in Table 4 can be used 
in a variety of settings ranging from agriculture and commercial facilities to residential areas. 

Table 4: Mancozeb Technical and End Use Product Formulations 

Formulation EPA Registration Number (Percent Active Ingredient) 
Type 

Technical 4581-375 (88%) 

Wettable 829-286 (80.0%); 1001-65 (80.0%); 2217-426 (80.0%); 48273-20 (80.0%); 58185-32 (64.0%); 62719-387 (80.0%); 
Powders ·62719-388 (80.0%); 62719-418 (60.0%); 62719-422 (80.0%); 62719-423 (80.0%); 58185-31(64.0%);1812-415 

{80.0%); 4581-358 (80.0%); 4581-357 (80.0%); 100-803 (68.0%); 241-383 (69.0%); 241-411 (69.0%) 

SLNs: MA-990001; AZ-000003; VA-990003; WV-990001; OH-990003; PA-990002; SC-990002; TN-990003; NC-
990006; GA-990004; IN-990001; KY-990003; CT-990001; FL-000003 

Flowables 1812-415 (37.0%); 1812-416 (37.0%); 4581-394 (37.0%); 62719-396 (37.0%); 62719-398 (32.0%) 

SLNs: AR930005; CA940021; MS930002 

15 

16



HED Records Center Series 361 Science Reviews - File R099969 - Page 17 of 435 

Table 4: Mancozeb Technical and End Use Product Formulations 

Formulation EPA Registration Number (Percent Active Ingredient) 
Type 

Dusts 42056-15 (50.0%); 3468-57 (8.0%); 7501-178 (9.50%); 34704-730 (8.0%); 7501-157 (8.5%); 100-944 (10.1%); 2935-
496 (6.0%); 7501-183 (6.0%); 7501-184 (6.0%); 7501-177 (6.0%); 11682-35 (6.0%); 34704-767 (6.0%); 42056-6 
(50.0%); 55460-7 (8.0%); 71711-8 (6.0%) 

SLNs: C0-990004; OR-990002; WA-990011; MT-990004; OR-990012; Wl-990005; WY-990002; WI-990011; NJ-
000001; OR-990059; ND-990003; ND-990008; NE-000001; NE-990004; ID-990005; ME-000001; ME-990002; MN-
990004; MN-990007; NEOIOOOl; OR97001 l; PAOlOOOl; WA930023; WA990004 

Emulsifiable SLNs: AR930006; GA940004; MD950002; M0950004; NC940001; OH-950003; PA950005; SC950009; VA940001; 
Concentrates WA940014 

Ready-to-Use 42056-16 (20.0%); 42056-20 (22.81%) 

Dry Flowables 4581-370 (75.0%); 707-180 (75.0%); 1812-360 (15.0%); 1812-414 (75.0%); 241-395 (69.0%); 62719-401 (70.0%); 
62719-402 (75.0%); 62719-441 (66.7%) 

SLNs: MT-940002; TN-990004; CT970001; FL000007; FL960008; IN960003; KY940002; LA940001; MA970002; 
OR010033; TN990004; WA000029; WA010018; WA960022 

1.6.2 Mode of Action and Targets Controlled 

Mancozeb is a contact fungicide that is often used early in the season. The fungal diseases 
controlled by mancozeb include (i.e., based on information provided on labels and in REFs): 
• On Terrestrial Food Crops: altemaria leaf spot; anthracnose; black spot; botrytis leaf blight; cercospora leaf spot; crown rot; downy 

mildew; early blight; fabraea leaf spot; fruit rot; gummy stem blight; late blight; neck rot; phytophthora fruit rot; purple blot; rust; scab; 
sigatoka; smut; 
On Terrestrial Food+Feed Crops: anthracnose; ascochyta web blotch; black rot; cercospora leaf spot; common rust; deadann; early 
blight; fabraea leaf spot; gray leaf spot; helminthosporium leaf blight; helminthosporium leaf spot; late blight; leaf mold; neck rot; 
phytophthora heart rot; rust; scab; septoria glume blotch; septoria leaf spot; tan spot 

Terrestrial Non~Food Crop; blue mold; downy mildew; endosepsis; mold; 

On Ornamentals: altemaria leaf spot; botrytis blight; cercospora leaf spot; cladosporium; colletotrichum; coryneum; diaprthe; 
diplocarpon; drechslera; elsinoe; exobasidium; fusarium; fusicladium scab; glomerella; gloeosporium leaf spot; guignardia leaf blotch; 
gymnosporangium; helminthosporium; leptosphaeria; lorphodermium needle cast; moilinia; monochaetia canker; mycosphaerella; 
mystrosporium ink spot; ovulina; peronospora; pestalotia; phomopsis blight; phyllosticata leaf spot; puccinia rusts; ramularia leaf spot; 
rhizoctonia blight; rhytisma; septoria leaf spot; sclerotium; sphaeropsis leaf spot; stemphyiium leaf spot; taphrina leaf blister; uromyces; 
venturia; volutella blight; whetzelia; 

On Lawns!furf: algae; brown patch: copper spot; dollar spot; fusarium blight; fusarium snow mold; le~ stem, and stripe rusts; pythium 
blight; red thread; slime mold; 

On Potato Seed Pieces: fusarium seed piece decay; seedbome common scab; and 

On Seeds: achyla; bunt; covered and false loose smuts of barley; covered kernel smut; damping off; oat smuts; puccinia carthami; seed 
decay; seed rots; seedbome common scab; seedbome rust; seedling blights; stinking smut of wheat. 

1.6.3 Registered Use Categories and Sites 

An analysis of the current labeling and available use information was completed using the 
Office of Pesticide Programs-Label Use Information System (LUIS) in addition to REFs. 
Mancozeb is registered for use in a variety of occupational and homeowner/residential scenarios. 
For reasons of clarity in the risk assessment process, the use patterns have been described in a 
manner that delineates occupational from homeowner/residential uses. 
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Occupational Use Sites 

Occupational populations are potentially exposed while making mancozeb applications to 
the following targets or after contact with the treated targets after previous mancozeb 
applications. The following list is a summary of occupational use sites as described in the 
Mancozeb Use Closure Memo as well as from (mancozeb) pesticide labels. 

Terrestrial Food Crop 
Cucurbits - cucumber, melons, and squash 
Leafy and Stem Vegetables - fennel 
Miscellaneous Fruits - banana, papaya, plantain 
Stem/Stalk Vegetables - asparagus 
Pome Fruits - crabapple, pear, and quince 
Small Fruits - cranberries and grapes 

Terrestrial Food+Feed Crop 
Miscellaneous Fruits - pineapple 
Fruiting Vegetables - tomato 
Grain Crops - field com, barley, oats, rye, triticale, and wheat 
Groups of Agricultural Crops Which Cross Established Crop Groupings - cotton, and peanuts 
Pome Fruits - apple and crabapples 
Root Crop Vegetables -white/irish potato and onion (dry bulb) 
Seed and Pod Vegetables - peanuts 
Small Fruits • grapes and cranberries 
Specialized Field Crops ·popcorn and sweet com 
Sugar Crops ·sugar beet 

Terrestrial+IGreenhouse Food Crop 
Tomato 

Terrestrial Non·Food Crop 
·Caprifig 
Christmas tree plantations 
Commercial/Industrial Lav.1ns 
Golf course turf 
Forest Trees • christmas tree plantations 
Ornamental ground cover 
Ornamental herbaceous plants 
Ornamental lawns and turf 
Ornamental nonflowering plants 
Ornamental sod farm (turf) 
Ornamental and/or shade trees 
Ornamental woody shrubs and vines 
Recreation area lawns 
Specialized Field Crops. tobacco 
Seeds (unspecified) 

Terrestrial non·food+outdoor residential 
Ornamental and/or shade trees 
Ornamental ground cover 
Ornamental herbaceous plants 
Ornamental lawns and turf 
Ornamental nonflowering plants 
Ornamental woody shrubs and vines 

Terrestrial+Greenhouse Non.Food Crop 
Ornamental and/or shade trees 
Ornamental herbaceous plants 
Ornamental sod farm 
Ornamental nonflowering plants 
Ornamental woody shrubs and vines 

Aquatic food crop 
Small Fruits· cranberry 
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Greenhouse Non-Food Crop 
Ornamental herbaceous plants 
Ornamental woody shrubs and vines 
Tobacco 

Forestry 
Douglas-fir (forest/shelterbelt) 

Outdoor Residential 
Residential lawns 

Indoor Food 
Peanuts (unspecified) 

Homeowner/Residential Use Sites 

The agricultural and horticultural labels have statements such as "Not for Homeowner Use" 
and "Not for Use on Fruit Trees by Homeowners" that prevent homeowner applications of 
mancozeb to turf and fruit trees. Mancozeb applications to residential turf are allowed, however, 
if they are conducted by professional applicators. There are no such label restrictions for 
vegetable products and there are three products that appear to be intended for the home-garden. 

• 

• 

• 

The following is a list of use sites in the residential environment: 

Turf: golf courses, professional residential lawn applications (LCO) 

Ornamentals: african violet; arborvitae; ash (mountain and white); aster; begonia; carnation; cedar (red, juniper); 

chrysanthemum; conifers; crabapple (ornamental); dieffenbachia; dracaena; elm; euonymus; fern; ficus; firethom; fir; fuchsia; geranium; 
gladiolus; hawthome; holly; honeysuckle; hydrangea; iris; juniper; lily; magnolia; marigold; narcissus; oak; orchid; pansy; 
philodendron; rose; tulip; zinnia 

Vegetables: asparagus; com: sweet, pop; cucumbers; fennel; melons: cantaloupe, casaba, crenshaw, honeydew, and muskmelon; 
onions (dry bulb); potatoes; squash (summer); tomatoes; watennelon. 

1.6.4 Application Parameters 

The application parameters for major crop groups or application targets have been 
summarized by identifying the maximum application rates for each group and the equipment that 
can be used to make applications. All of the information presented below are summarized from 
the Use Profile document, the Use Closure Memo and from current mancozeb labels. To 
simplify assessment purposes, mancozeb uses were split into agricultural crops uses, seed piece 
treatment uses and seed treatment use. Selected crop groupings and application targets for non
seed treatment (agricultural) uses along with corresponding typical (if available) and maximum 
application rates that are used in the risk assessment are presented in Table 5. The Agency could 
not quantitatively address the use of mancozeb in every specific crop or setting in its risk 
assessment because of the associated level of complexity that would be added to the risk 
assessment process. Instead, representative crops or targets were selected that were used as the 
basis for the assessment. A broad range of rates were used to ensure that use scenarios would be 
addressed in the range of values selected. 
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Table 5: Mancozeb Agricultural Application Rates 

Crop Group Specific Crop Label Application Rates 

Maximum 
Rate 

(lb ai/A) 

Berry, Small Cranberries 4.8 

Bunch, Bundle Bananas, Plantains 2.4 

tobacco seedlings 2 

tobacco fields 1.5 

Pield/Row Crop, Barley, Oats, Rye, Triticale, 
1.6 

Low/Medium Wheat 

Cotton 1.6 

Peanuts 1.6 

Sugar Beets 1.6 

Field/Row Crop, Tall sweet/pop/seed: East of Miss. 1.2 
Com) sweet/ pop/seed: West of Miss. 1.2 

field and hybrid seed com 1.2 

Ornamentals Variety 1.2 -1.6 
Pachysandra 13 -14 

Pomefruits Apples, Pears, Crabapples, 
(Pre~bloom Quince 4.8 
Schedule) 

Pomefiuits(Extended 
chedule) 

2.4 

urf Golf Course, Sod Farm 16.3 -19 

rree, "Fruit", Christmas Trees (Conifer) 
3.2 

Evergreen Douglas Fir 

Papayas 2 

Vegetables, Cucurbits Cucumbers 2.4 

Gourds: Edible 2.4 

Melons 2.4 

Squash (summer) 2.4 

Watennelons 2.4 

!vegetable, Fruiting East of Miss. 2.4 
:Tomatoes) West of Miss. 1.6 

Vegetables, Leafy Fennel 1.6 

!Vegetable, Root Onions: Dry Bulb, Garlic, 
2.4 

Shallots 

Potatoes 1.6 

~ egetables, Asparagus 
1.6 

~!em/Stalk 

Vine!frellis East of Rockies 3.2 
Grapes) 

West of Rockies 2 

l - National Cranberry Institute data. 
2 - NU~ Insufficient data to publish per NASS Data 1996 - 200 I. 
3 - EPA QUA Report for Mancozeb, December 2, 2002 

Minimum Rate Max lb ai Per 
(lb ai/A) Season 

2.4 14.4 

2 24 

Ll None 

0.3 6 

NA 4.8 

1.07 6.4 

0.8 12.8 

1.24 11.2 

NA 18 

NA 6 

NA 12 

0.8 NA 
NA NA 

NA 19.2 

NA 16.8 

6 NA 

NA NA 

1.65 28 

1.6 19.2 

1.6 19.2 

1.6 19.2 

1.6 19.2 

1.6 19.2 

1.2 16.8 

NA 6.4 

NA 12,8 

NA 24 

0.51 11.2 

NA 6.4 

1.2 19.2 

1.2 6 

Average Application Rates 

(lb ai/A) 

Per 
Application Per Year 

3.01 ND 

ND ND 

ND ND 

ND ND 

NU' NU2 

NU2 NU' 

ND ND 

1.43 1.53 

1.04 4.54 

ND ND 

ND ND 

I "' ·' ND 
ND ND 

2.2 =Apples (East and West)4 

3.2 =Pears (Wc:st)4 

3.1 =Apples and Pears (West)4 

2.1 ~Apples (East>' 

ND ND 

1.35 ND 

ND ND 

1.34 4.94 

ND ND 

ND ND 

ND ND 

1.34 4.84 

1.43 14.63 

l.43 2.83 

ND ND 

1.44 4.74 

1.24 3.94 

l.44 3.04 

2.26 5.1 6 

1.57 ND 

4- NASS Data 1992 -2000 for Vegetables, 1991-2001 for Field Crops and 1993 -2001 for Apples and Pears. 
5 - NASS Data for All Nursery and Floriculture 2000. 
6- NASS Data 1991 - 2001 for Grapes in MI, NY and PA. 
7 - CA DPR Data 1993 -2001. 

ND - No data available 
NA - Not applicable 
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Seed pieces and seeds are treated once with mancozeb fungicides before they are planted. 
The label application rates for seed piece treatment are presented in Table 6 and the label 
application rates for seed treatment are presented in Table 7. There is no use information 
available for these uses. 

Table 6: Application Rates For Seed Piece Treatments 

Application Method Seed Piece Type Label Rate 

Seed Piece Treatment Using Wettable Powder, Dry caprifig 0.032 lb ai/gal 
Flowable or Liquid Formulations asparagus crown 0.008 lb ai/gal 

Seed Piece Treatment Using Dust Formulations potatoes 0.098 lb ai/cwt 

Table 7: Application Rates For Seed Treatments 

Seed Type Label Rate (lb ai per cwt of seed) 

barley, field com 0.21, 0.27 
cotton: acid delinted (adl), reginned (rg) 0.16 ~ad!, 0.32 ~ rg 

flax, oats, shelled peanuts, rice, rye 0.35, 0.31, 0.80, 0.21, 0.18 
safflower sorqhum tomatn triticale wheat 0.11 0.23 0.42 0.16 0.16 

Note: 1 cwt~ 100 pounds 

The equipment that can be used to make applications are discussed below for each crop 
group considered. The range of application rates for each crop group considered is also included. 

• Berry, Small: The maximum application rate for cranberries is 4.8 lb ai/acre. Application 
equipment includes aerial, groundboom and chemigation. 

• Vegetables: Cucurbit, Fruiting, Leafy, Stem/Stalk and Root: The application rate is 1.6 
to 2.4 lb ai per acre for these vegetables. The application equipment includes aerial 
groundboom and chemigation. 

• Grapes: The maximum application rate is 2 lb ai per acre West of the Rocky Mountains and 
3 .2 lb ai per acre East of the Rocky Mountains. The application equipment includes airblast, 
groundboom, aerial and chemigation. 

• Field/Row Crops, Low Medium and Tall: The application rate is 1.2 to 1.6 lb ai per acre. 
The application equipment includes groundboom, aerial and chemigation. 

• Ornamentals: The application rate is 0.6 to 14 lb ai per acre. Equipment for commercial 
use is low-pressure handwand, backpack, high-pressure handwand, groundboom and 
chemigation. 
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• Occupational Turf: The application rate for commercial areas is 17.4 lb ai per acre. The 
application equipment is low pressure high volume handgun sprayer (i.e. a turf gun), 
groundboom, chemigation, and aerial. 

• Pomefruits (apples, pears, crabapples, quince): The application rate is 4.8 lb ai per acre 
for the prebloom application schedule and 2.4 lb ai/acre for the extended application 
schedule. The two schedules cannot be combined in the same season. The application 
equipment includes airblast and aerial. 

• Seed and seed piece treatments: The application rate ranges from 0.11 to 0.98 pounds of 
active ingredient per 100 pounds of seeds or seed pieces. The treatment is by stationary 
treatment equipment (large commercial units or smaller on-farm units) and tractor drawn 
planters or hopper boxes. 

The rates for home garden applications to vegetables are greater than the agricultural rates. A 
complete listing of these rates is included in Table 8. 

Table 8 - Comparison of Application Rates for Agricultnral and Home Garden Uses 

Crop Agricultural Home Garden Home Garden 
Application Rate Application Rate Application Rate 
(Use Closure Memo) (Dragon Label) (Bonide Label) 

Cucumbers and Melons 2.4 lb ai/acre 4.5 lb ai/acre 3 .0 lb ai/acre 
Potatoes 1.6 15.2* 2.0 
Onions 2.4 4.5 3.0 
Com, Sweet 1.2 2.0 1.5 
Ornamentals 1.2 2.0 1.5 
Asparagus 1.6 3.0 2.0 
Tomatoes 2.4 ( east)/1.6 (west) 4.5 (east)/3.0 (east) 3.0 (east)/2.0 (west) 

*Appears to be a typo or au artifact from au old agricultural label. 

2.0 Occupational Exposures and Risks 

It has been determined there is the potential for exposure in occupational and residential 
scenarios from handling mancozeb products during the application process (i.e., mixer/loaders, 
applicators, flaggers and mixer/loader/applicators) and from entering areas previously treated 
with mancozeb (e.g., occupational and residential postapplication exposures). As a result, risk 
assessments have been completed for both occupational and residential handler and 
postapplication scenarios. This section includes the occupational aspects of the risk assessment. 
Occupational handler exposures and risks are addressed in Section 2.1: Occupational Handler 
Exposures and Risks while occupational post-application worker risks are presented and 
summarized in Section 2.2: Occupational Post-Application Exposures and Risks. The calculated 
risks are characterized in Section 2. 3: Occupational Risk Characterization. 
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2.1 Occupational Handler Exposures and Risks 

The Agency uses the term "Handlers" to describe those individuals who are involved in the 
pesticide application process. The agency believes that there are distinct job functions or tasks 
related to applications and that exposures can vary depending on the specifics of each task. Job 
requirements (e.g., amount of chemical to be used in an application), the kinds of equipment 
used, the crop or target being treated, and the circumstances of the user (e.g., the level of 
protection used by an applicator) can cause exposure levels to differ in a manner specific to each 
application event. 

2.1.1 Handler Exposure Scenarios 

Exposure scenarios can be thought of as ways of categorizing the kinds of exposures that 
occur related to the use of a chemical. The use of scenarios as a basis for exposure assessment is 
described in the US. EPA Guidelines For Exposure Assessment (U.S. EPA; Federal Register 
Volume 57, Number 104; May 29, 1992). The purpose of this section is to describe the exposure 
scenarios that were used by the Agency in the assessment for mancozeb handlers and to explain 
how the scenarios were defined. Information from the current labels; use and usage information; 
toxicology data; and exposure data were all key components in the developing the exposure 
scenar10s. 

The first step in the handler risk assessment process is to identify the kinds of individuals 
that are likely to be exposed to mancozeb during the application process. In order to do this in a 
consistent manner, the Agency has developed a series of general descriptions for tasks that are 
associated with pesticide applications. Common tasks (as an example) can include: preparation 
of dilute, water-based spray solutions for application; transferring or loading dilute spray 
solutions into sprayers for application; and making applications with specific types of equipment 
such as a groundboom or airblast sprayer. Tasks associated with occupational pesticide use (i.e., 
for "handlers") can generally be categorized using one of the following terms: 

• Occupational Mixer/loaders: these individuals perform tasks in preparation for an 
application. For example, they would prepare dilute spray solutions and/or load/transfer 
solid materials (e.g., granulars) or dilute spray solutions into application equipment such as a 
groundboom tractor or planter prior to application. 

• Occupational Applicators: these individuals operate application equipment during the 
release of a pesticide product into the environment. These individuals can make applications 
using equipment such as groundboom sprayers or tractor-drawn spreaders for granular 
materials. 

• Occupational Mixer/loader/applicators: these individuals are involved in the entire 
pesticide application process (i.e., they do all job functions related to a pesticide application 
event). These individuals would prepare a dilute spray solution and then also apply the 
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solution. The Agency always considers some exposures to be mixer/loader/applicator 
exposures because of the equipment used and the logistics associated with such applications. 
For example, if one uses a small handheld device such as a low pressure hand wand sprayer it 
is anticipated that one individual will mix a spray solution and then apply the solution 
because oflabor and logistical considerations. 

• Occupational Flaggers: these individuals guide aerial applicators during the release of a 
pesticide product onto an intended target. 

Next, assessors must understand how exposures to mancozeb occur (i.e., frequency and 
duration) and how the patterns of these occurrences can cause the effects of the chemical to differ 
(referred to as dose response). Wherever possible, use and usage data determine the 
appropriateness of certain types of risk assessments (e.g., a long-term risk handler assessment is 
not warranted! for most of mancozeb uses because long-term duration exposure patterns are not 
expected to occur except in greenhouse production of ornamentals and tomatoes). Other 
parameters are also defined from use and usage data such as application rates and application 
frequency. The Agency always completes short- and intermediate-term risk assessments using 
maximum application rates for each scenario because what is possible under the label (the legal 
means of controlling pesticide use) must be evaluated, for complete stewardship, in order to 
ensure there are no concerns for each specific use. However, whenever the Agency has 
additional information such as typical application rates for some crops, it uses the information to 
evaluate the cancer risks associated with the use of the chemical, since cancer risks are based on 
a lifetime of exposures and over a period of years, the typical rate is likely to be used. 

A chemical can produce different effects based on how long a person is exposed, how 
frequently exposures occur, and the level of exposure. It is likely that mancozeb exposures can 
occur in a variety of patterns. The Agency believes that occupational mancozeb exposures can 
occur over a single day or up to weeks at a time even though each crop or application target is 
generally treated only a few times per season. Intermittent exposures over several weeks are also 
anticipated. Some applicators may apply mancozeb over a period of weeks because they need to 
cover large acreages, they may be custom or professional applicators that are completing a 
number of applications within a region, or they may be applying mancozeb over a period of 
several days. The Agency classifies exposures of 30 days or less as short-term exposures and 
exposures of 30 days to 6 months as intermediate-term exposures. The Agency completes both 
short- and intermediate-term assessments for occupational scenarios in essentially all cases 
because these kinds of exposures are likely and acceptable use and usage data are not available to 
justify deleting intermediate-term scenarios. For mancozeb, the agency has completed short- and 
intermediate-term assessments because of the toxicity profile for mancozeb and concerns over 
extended periods of exposure in segments of the user population. Long-term or chronic 
exposures (essentially every working day over a year) are expected to occur only for mancozeb 
uses on greenhouse tomatoes and ornamentals. 
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The toxicity of chemicals can also vary based on the route of exposure or how a chemical 
enters the body. For example, exposures to the skin can result in a different toxic effect and/or 
severity of reaction than exposures via inhalation. The effects of a chemical can also vary for 
different durations of exposure. The toxicology database for mancozeb indicates that the Agency 
considers exposures to the skin and inhalation separately for mancozeb. Oral administration 
toxicity studies were selected as the source of the endpoints used for dermal exposure risk 
assessment purposes, while an inhalation rat toxicity study was selected as the source of 
endpoints used for inhalation exposure risk assessment purposes. [Note: For further information 
regarding the toxicity endpoints, see Section 1.4: Summary of Hazard Concerns]. 

Occupational handler exposure assessments are completed by the Agency using different 
levels of personal protection. The Agency typically evaluates all exposures with a tiered 
approach. The lowest tier is represented by the baseline exposure scenario followed by 
increasing the levels of personal protection represented by personal protective equipment or PPE 
(e.g., chemical-resistant gloves, double layer body protection, and respirators) and engineering 
controls (e.g., enclosed cabs or cockpits and closed loading systems). This approach is always 
used by the Agency in order to be able to define label language using a risk-based approach and 
not based on generic requirements for label language. In addition, the minimal level of adequate 
protection for a chemical is generally considered by the Agency to be the most practical option 
for risk reduction (i.e., over-burdensome risk mitigation measures are not considered a practical 
alternative). The levels of protection that formed the basis for the calculations in this assessment 
include: 

• Baseline: Represents typical work clothing (i.e., a long-sleeved shirt, long pants, shoes, 
socks, and no respiratory protection). No chemical-resistant gloves are included in this 
scenano. 

• Single Layer PPE (SL): The first level of PPE mitigation for dermal concerns is the 
addition of chemical-resistant gloves to baseline attire. 

• Double Layer PPE (DL): The second level of PPE mitigation for dermal concerns is the 
addition of double-layer body protection and chemical-resistant gloves to baseline attire. 

• PF5 Respirator: The first level of PPE mitigation for inhalation concerns is the addition of 
a respirator with a protection factor of 5 (i.e., it provides 80 percent inhalation protection). A 
PF5 respirator is a filtering facepiece respirator (i.e. a dustmask) that provides dust/mist 
filtering only. 

• PFlO Respirator: The second level of PPE mitigation for inhalation concerns is the 
addition of a respirator with a protection factor of 10 (i.e., it provides 90 percent inhalation 
protection). A PFIO respirator is a half-face style negative-pressure cartridge respirator. A 
PF 10 respirator can be configured with a dust/mist filtering cartridge or with an organic
vapor-removing cartridge with a dust/mist prefilter. 
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• Engineering Controls (EC) Represents the use of an appropriate engineering control such 
as a enclosed tractor cab, enclosed cockpit, or water soluble bags. Engineering controls are 
not applicable to handheld application methods which have no known devices that can be 
used to routinely lower the exposures for these methods. 

It has be,en determined that exposure to pesticide handlers is likely during the occupational 
use of mancozeb in a variety of agricultural environments and in commercial seed piece 
treatment situations. The anticipated use patterns and current labeling indicate several m<uor 
occupational exposure scenarios based on the types of equipment and techniques that can 
potentially be used to make mancozeb applications. The quantitative exposure/risk assessment 
developed for occupational handlers is based on these scenarios. [Note: The scenario numbers 
correspond to the tables of risk calculations included in the occupational risk calculation aspects 
of the appendices.] 

Mixer/Loader 
(la) Wettable Powder for Aerial; 
(lb) Wettable Powder for Chemigation; 
(le) Wettable Powder for Groundboom; 
(ld) Wettable Powder for Airblast; 
(le) Wettable Powder for Turfgun; 
(If) Wettable Powder for High Pressure Handwand; 
(2a) Dry Flov1able for Aerial; 
(2b) Dry Flo'ivable for Chemigation; 
(2c) Dry Flov1able for Groundboom; 
(2d) Dry Flowable for Airblast; 
(2e) Dry Flowable for Turf gun; 
(2f) Dry Flowable for High Pressure Handwand; 
(3a) Liquid for Aerial; 
(3b) Liquid for Chemigation; 
(3c) Liquid for Groundboom; 
(3d) Liquid for Airblast; 
(3e) Liquid for Turfgun; 
(3f) Liquid for High Pressure Handwand; 

Applicator: 
(4) Aerial Application; 
(5) Groundboom Application; 
(6) Airblast Application; 
(7) Turfgun Application; 
(8) High Pressure Handwand Application; 

Mixer/Loader/ Applicator: 
(9) Wettable Powder: Low Pressure Handwand; 
(I 0) Wettable Po'\\1der: Backpack Sprayer; 
(11) Wettable Powder: Turfgun; 
(12) Dry Flowable: Low Pressure Handwand; 
{13) Dry Flowable: Backpack Sprayer; 
(14) Dry Flowable: Turfgun: 
(15) Liquid: Low Pressure Handwand; 
(16) Liquid: Backpack Sprayer; 
(17) Liquid: Turfgun; 
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Flaggers: 
(18) Flagging for Aerial Sprays; 

Seed Piece Treatments: 
(la) Mix/Load Wettable Powder: Commercial Seed Piece Treatment; 
(2a) Mix/Load Dry Flowable: Commercial Seed Piece Treatment; 
(3a) Mix/Load Liquid: Commercial Seed Piece Treatment; 
(3b) Mix/Load Liquid: On-Fann Seed Piece Treatment; 
(4a) Load Dusts: Commercial Seed Piece Treatment; 
(4b) Load Dusts: On-Fann Seed Piece Treatment; 
(5a) Apply Liquid Dip: Commercial Seed Piece Treatment; 
(Sb) Apply Liquid Dip: On-Fann Seed Piece Treatment; 
(6a) Apply Dusts: Commercial Seed Piece Treatment; 
(6b) Apply Dusts: On-Fann Seed Piece Treatment; 
(7) Secondary Handler: Load Treated Seed Pieces for Tractor Planting; 
(8) Secondary Handler: Tractor Plant Treated Seed Pieces; 
(9) Hand Plant Treated Seed Pieces. 

Seed Treatments: 
(1) Mix/Load Wettable Powder: Commercial Seed Treatment; 
(2a) Mix/Load Dry Flowable: Commercial Seed Treatment; 
(3a) Mix/Load Liquid: Commercial Seed Treatment; 
(4) Loader/Applicator; 
(5) Bagger; 
(6) Sewer; 
(7) Multiple Activities; 
(8) Planter Box Seed Treatment; 
(9) Seed Planter 

It is anticipated that most of the occupational mancozeb exposures will occur in a short- and 
intermediate-term pattern, given that most uses in agriculture and other settings are for 
controlling sporadic disease outbreaks or for controlling extended disease outbreaks during the 
outdoor growing season. The two exceptions to this are uses on greenhouse tomatoes and 
ornamentals which might result in chronic exposures. 

2.1.2 - Data and Assumptions For Occupational Handler Exposure Scenarios 

A series of assumptions and exposure factors served as the basis for completing the 
occupational handler risk assessments. Each assumption and factor is detailed below. In 
addition to these values, exposure values were used to calculate risk estimates. Mostly, these 
values were taken from the Pesticide Handlers Exposure Database (PHED) or from studies 
submitted by the Outdoor Residential Exposure Task Force (ORETF). 

The assumptions and factors used in the risk calculations include: 

• The average body weight of an adult handler is 70 kg because the toxicity endpoint values 
used for the assessments are appropriate for average adult body weight representing the 
general population. This is the case because none of the effects identified in the selected 
toxicity studies were sex specific (i.e., NOAELs selected by HIARC were the same for 
males and females). 
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• The agricultural crop aualyses were completed using PHED data. Several haudler 
assessments were completed using "low quality" PHED data due to the lack of a more 
acceptable dataset. PHED unit exposure values rauge between the geometric mean and the 
mediau of the available exposure data. 

• Several generic protection factors were used to calculate haudler exposures. The protection 
factors used for clothing layers (i.e., 50 percent) aud gloves (90 percent) have not been 
completely evaluated by the Agency. Additionally, when necessary, the Agency uses a 98 
percent reduction factor to estimate exposures that involve the use of engineering controls. 
There is an ongoing project through NAFTA to address the issue of protection factors (a 
draft document assessing protection factors using PHED has been completed). The results 
of this effort show that the protection factors being currently used by the Agency are within 
those predicted in the analysis. The values used for respiratory protection (i.e., PF 5 or PF 
10) are based on the NIOSH Respirator Decision Logic. 

• In many scenarios it is likely that a grower would mix, load, and apply chemicals all in one 
day because oflimited labor, efficiency, or many other reasons. In most cases, however, the 
Agency considers mixing/loading, and application as separate job functions. This is done 
primarily due to a lack of data that allows additivity between tasks to be appropriately 
assessed. Also, this approach allows for more flexibility in the risk management process. 
For example, if a closed loading system might be required for mixer/loaders but engineering 
controls might not be required to reduce applicator exposures. If combined exposure 
estimates were considered, engineering controls might have been required for both tasks. 

• The Agency has evaluated scenarios that may be limited in nature such as flagging during 
aerial applications because engineering controls (i.e., Global Positioning Satellite 
technology) are now predominantly used as indicated by the 1998 National Agricultural 
Aviation Association (NAAA) survey of their membership. It appears, however, that 
flaggers are still used in approximately I 0 to 15 percent of aerial application operations. In 
cases like these, the Agency strongly encourages the use of the engineering control system, 
but will continue to evaluate risks for flaggers and any other population where a clear 
exposure pathway exists, until the potential for exposure is eliminated. 

• The Agency always considers the maximum application rates allowed by labels in its short
and intermediate-term risk assessments in order to be able to consider what is legally 
possible based on the label. If additional information such as average or typical rates are 
available, these values are used for the cancer assessment. 

• The average occupational workday is assumed to be 8 hours. The daily areas to be treated 
were defined for each handler scenario (in appropriate units) by determining the amount that 
can be reasonably treated in a single day (e.g., acres, pounds of seed pieces). The factors 
used for the mancozeb assessment are the same as those detailed in the Health Effects 
Division Science Advisory Committee on Exposure Policy 9: Standard Values for Daily 
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Acres Treated in Agriculture which was completed on July 5, 2000. The following daily 
volumes handled and acres, excerpted from the policy, to be treated in each occupational 
scenario include: 
- Aerial applications: 350 acres for most crops on which mancozeb is registered, except 

1200 acres for high acreage crops such as wheat and field com; 
Chemigation: 350 acres for most crops, except 40 acres and 10 acres is estimated for 
ornamentals; 
Groundboom: 80 acres treated for most crops, except 200 acres for high acreage 
agricultural crops as well as 40 acres and 10 acres is estimated for ornamentals; 
Airblast: 40 acres treated for agricultural applications; 
Turfgun: 5 acres for golf course (greens and tees) and residential turf applications; 
High Pressure Handwand: 10 acres for ornamental applications based on the assumption 
that at least 100 gallons are applied per acre (as recommended by the Fore label) and 
1000 gallons are applied per day; 
Backpack Sprayer: 0.40 acres per day based on the assumption that at 100 gallons are 
applied per acre and 40 gallons are applied per day; 
Low Pressure Handwand Sprayer: 0.4 acres acre per day based on the assumption that 
100 gallons are applied per acre and 40 gallons are applied per day; 

• For the potato seed piece scenarios, EPA contacted persons in the potato industry for input. 
The industry estimates that 500 tons of potatoes are treated per day by commercial seed 
piece treaters and 30 tons of potatoes are treated by on-farm seed-piece treaters. The 
industry also estimates that approximately 1 ton of potato seed-pieces are planted per acre 
and approximately 40 acres are planted each day. 

• The labels indicate that 0.02 lb ai/gallon should be used for dipping potato seed pieces. The 
registrants have decided not to support this use, however, because the liquid dipping method 
is no longer used by the potato industry. The registrants have also decided to not support the 
use of mancozeb for treating pineapple crowns. 

• The estimated amount of seed treated per day during seed treatment is based upon the 
capacity of Gustafson seed treaters. The estimated amount of seed treated in planter boxes is 
based upon the amount of seed planted per acre, which was provided by Dr. Bernard 
Schnieder of EPA, times the number of acres planted per day (80), which was based upon 
ExpoSAC Policy. The seed treatment assessments could be refined if seed-specific data 
become available. 
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Unit Exposure Rationale and Data for Exposure Assessment 

The Agency uses a concept known as unit exposure as the basis for the scenarios used to 
assess handler exposures to pesticides. Unit exposures numerically represent the exposures one 
would receive related to an application. They are generally presented as (mg active ingrndient 
exposure/pounds of active ingredient handled). The Agency has developed a series of unit 
exposures that are unique for each scenario typically considered in our assessments (i.e., there are 
different unit exposures for different types of application equipment; job functions; and levels of 
protection). The unit exposure concept has been established in the scientific literature and also 
through various exposure monitoring guidelines published by the U.S. EPA and international 
organizations such as Health Canada and OECD (Organization For Economic Cooperation and 
Development). The concept of unit exposures can be illustrated by the following example. If an 
individual makes an application using a groundboom sprayer with either 10 pounds of chemical 
A or 10 pounds of chemical B using the same application equipment and protective measures, the 
exposures to ,chemicals A and B would be similar. The unit exposure in both cases would be 
l/!Oth of the total exposure (measured in milligrams) received during the application of eiither 
chemical A or chemical B (i.e., milligrams on the skin after applying I 0 pounds of active 
ingredient divided by I 0 pounds of active ingredient applied). 

Many of the unit exposure values used in this assessment were based on the PHED Version 
I.I of August 1998. The unit exposures from PHED were used to complete all of the aspt:cts of 
this risk assessment and are discussed below. 

Pesticide Handler Exposure Database (PHED) Version 1.1(August1998): It is the policy of 
HED to utilize the data from the Pesticide Handlers Exposure Database (PHED) Version I. I to 
assess handler exposures for regulatory actions when no chemical-specific data are provided. 
Data from PHED were used to complete this assessment. 

PHED was designed by a task force of representatives from the U.S. EPA, Health Canada, 
the California Department of Pesticide regulation, and member companies of the American Crop 
Protection Association. PHED is a software system consisting of two parts -- a database of 
measured exposure values for workers involved in the handling of pesticides under actual field 
conditions and a set of computer algorithms used to subset and statistically summarize the 
selected data. Currently, the database contains values for over I, 700 monitored individuals (i.e., 
replicates) 

Users select criteria to subset the PHED database to reflect the exposure scenario being 
evaluated. The subsetting algorithms in PHED are based on the central assumption that the 
magnitude of handler exposures to pesticides are primarily a function of activity (e.g., 
mixing/loading, applying), formulation type (e.g., wettable powders, granulars), application 
method (e.g., aerial, groundboom), and clothing scenarios (e.g., gloves, double layer clothing). 
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Once the data for a given exposure scenario have been selected, the data are normalized (i.e., 
divided by) according to the amount of pesticide handled, resulting in standard unit exposures 
(milligrams of exposure per pound of active ingredient handled). Following normalization, the 
data are statistically summarized. The distribution of exposure values for each body part (e.g., 
chest upper arm) is categorized as normal, lognormal, or "other" (i.e., neither normal nor 
lognormal). A central tendency value is then selected from the distribution of the exposure 
values for each body part. These values are the arithmetic mean for normal distributions, the 
geometric mean for lognormal distributions, and the median for all "other" distributions. Once 
selected, the central tendency values for each body part are composited into a "best fit" exposure 
value representing the entire body. 

The unit exposure values calculated by PHED generally range from the geometric mean to 
the median of the selected data set. To add consistency and quality control to the values 
produced from this system, the PHED Task Force has evaluated all data within the system and 
has developed a set of grading criteria to characterize the quality of the original study data. The 
assessment of data quality is based on the number of observations and the available quality 
control data. These evaluation criteria and the caveats specific to each exposure scenario are 
snmmarized in Appendix A, Table Al; Appendix B, Table Bl; and Appendix C, Table Cl. 
While data from PHED provide the best available information on handler exposures, it should be 
noted that some aspects of the included studies (e.g., duration, acres treated, pounds of active 
ingredient handled) may not accurately represent labeled uses in all cases. RED has developed a 
series of tables of standard unit exposure values for many occupational scenarios that can be 
utilized to ensure consistency in exposure assessments. Unit exposures are used which represent 
different levels of personal protection as described above. Protection factors were used to 
calculate unit exposure values for varying levels of personal protection if data were not available. 

Exposure Data Used for Agricultural Handlers and A1;mlicators 

No additional chemical-specific data that had not been previously considered in the development 
ofPHED were submitted to the Agency forthe re-registration ofmancozeb. Therefore, most of 
the handler assessments were performed using PHED data. ORETF data from MRID 449722-01 
was used for some of the scenarios that involved mancozeb application to turf. The ORETF data 
was reviewed in Memorandnm #D26 l 948 and was found to be of high quality. A complete 
listing of both the PHED and ORETF exposure data is included in Appendix A. 

Exposure Data used for Seed Piece Treatment 

No chemical-specific data are available for assessing exposures during seed piece treatments. 
Instead, PHED surrogate data are used to present an estimate of risks during various handling 
activities associated with seed piece treatments. These data are listed in Appendix B. 
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Exposure Data used for Seed Treatment 

No chemical-specific data are available for assessing exposures during seed treatments. Instead, 
data taken from PHED were used for mixing/loading and data from the Seed Treatment SOP 
were used for application and handling of treated seed. The Seed Treatment SOP was recently 
developed by RED to evaluate all of the available seed treatment studies and to group the data 
into exposure scenarios. The exposure scenarios, a summary of each study and the data 
groupings are listed in Appendix C. In many cases it was impossible to group the data into a 
particular seed treatment scenario such as mixing/loading, application, bagging, sewing etc. 
because many of the monitored workers performed multiple tasks. It is for this reason that the 
Multiple Activities scenario has more replicates than the more narrowly focused scenarios such 
as Loader/ Applicator, Bagger or Sewer. 

2.1.3 - Mancozeb Occupational Handler Exposure and Non-Cancer Risk Estimates 

Calculation Methods Used to Assess Mancozeb Non-Cancer Risks 

The non-cancer risk calculations resulting from occupational handlers' exposures to 
mancozeb are presented in this section. Non-cancer risks from mancozeb were calculated using 
the Margin of Exposure (MOE), which is a ratio of the dose to the toxicological endpoint of 
concern. Dose values are calculated by first calculating exposures by considering application 
parameters (i.e., rate and area treated) along with unit exposure levels. Exposures were then 
normalized by body weight and adjusted for absorption factors, as appropriate, to calculate dose 
levels. MOEs were then calculated. 

Daily Exposure: The daily exposure, daily dose and hence the risks, to handlers were 
calculated as described below. The first step was to calculate daily exposure (dermal or 
inhalation) using the following formula: 

Daily Exposure (mg ai/day) ~Unit Exposure (mg ai/lb ai) x App. Rate (lb ai/A) x Daily Acres Treated (A/day) 

Where: 

Daily Exposure 

Unit Exposure 

Application Rate~ 
Daily Acres Treated ~ 

Amount deposited on the surface of the skin that is available for dermal absorption or 
amount that is inhaled, also referred to as potential dose (mg ai/day); 
Normalized exposure value, derived from August 1998 PHED Surrogate Exposure Table 
and various referenced exposure studies noted above (mg ai/lb ai); 
Amount of a.i. applied per unit treated such as acres or pounds of seed 
Normalized application area, based on a logical unit treatment such as acres (A/day). 

Inhalation exposure values were calculated in a similar manner. The only difference is that unit 
exposure values representing the inhalation route were used that were calculated using PHED 
and standard human breathing rates (29 liters/minute and an 8 hour exposure). 
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Daily Dose: Daily dose (inhalation or dermal) was then calculated by normalizing the daily 
dermal exposure value by body weight and accounting for dermal absorption (i.e., a biologically 
available dose resulting from dermal exposure was then calculated). For adult handlers using 
mancozeb, an average adult body weight of 70 kg was used for all exposure scenarios because all 
scenarios were occupational and the toxic effect was seen in males and females. Additionally, a 
dermal absorption factor of 1.0 percent was used for all dermal calculations. It should also be 
noted that no inhalation absorption factor was needed for mancozeb, since the inhalation 
endpoint is based on an inhalation study. Daily dose was calculated using the following formula: 

A D .1 D ( mg ai J D .1 E (mg ai) ( AbsorptionFactor (o/o/100)) 
verage az y ose /day = az y xposure -d- x dy . h (k 

kg ay Bo Wezg t g) 

Where: 

Average Daily Dose 

Daily Exposure 

Absorption Factor 

Body Weight 

The amount as absorbed dose received from exposure to a pesticide in a given 
scenario (mg pesticide active ingredient/kg body weight/day, also referred to as 
ADD); 
Amount deposited on the surface of the skin that is available for dermal 
absorption or amount that is inhaled, also referred to as potential dose (mg 
ai/day); 
A measure of the flux or amount of chemical that crosses a biological boundary 
such as the skin (Percent of the total available absorbed); and 
Body weight determined to represent the population of interest in a risk 
assessment (kg). 

The handler exposure assessment does not include any dietary or drinking water inputs. 

Margins of Exposure: Finally, the calculations of daily dermal dose and daily inhalation 
dose received by handlers were then compared to the appropriate endpoint (i.e., NOAEL) to 
assess the total risk to handlers for each exposure route within the scenarios. All MOE values 
were calculated separately for dermal and inhalation exposure levels using the formula below: 

MOE= NOAEL /ADD 

Where: 

MOE Margin of exposure 
ADD Average Daily Dose (mg ai/kg/day) or the amount as absorbed dose received from 

exposure to a pesticide in a given scenario 
NOAEL = No Observed Adverse Effects Level (mg ai/kg/day). 
The following formula is used to calculate the combined MOE values by adding the route

specific MOEs: 

M 0 E oombinod = 1 / ( ( 1/M0 Einholotion) + ( 1/M0 E dorrnol)) 
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Where: 

MOE inhalation represents the MOE for inhalation exposure while MOE donnai represents the 
MOE for dermal exposure. 

Mancozeb Non-Cancer Risk Summary 

All of the non cancer risk calculations for occupational handlers exposed to mancozeb during 
applications to agricultural crops, seed pieces or seeds are included in Appendices A, B and C, 
respectively. 

The level of concern for all assessments is established by the uncertainty factor that is 
associated with a specific duration of exposure. This factor was determined by the HIARC to be 
100 for all of the mancozeb occupational exposure scenarios. Short-term and intermediate term 
durations are combined since the NOAELs are the same for these two exposure durations. 

Agricultural Applicator/Handler Mancozeb Non-Cancer Risks 

The combined Margins of Exposures (MOEs) were calculated for agricultural handlers 
exposed to mancozeb and a complete listing of these MOEs is included in Appendix A. The 
MOEs for short/intermediate term exposures are summarized in Table 11 and the MOEs for 
chronic MOEs are summarized in Table 12. 

Current mancozeb labels typically require that mixers and loaders wear an apron with double 
layer PPE (i.e. coveralls and gloves over long pants and long-sleeved shirts) while applicators are 
required to wear double layer PPE without the apron.. Most of the labels do not require 
respiratory protection.. For some of the mixer loader scenarios involving wettable powder 
formulations, the non-cancer mancozeb risks for label required PPE are of concern and 
respirators are required to achieve Agency risk targets. It should be noted that the addition of 
respiratory protections achieves a much greater risk reduction than the addition of a second layer 
of clothing. In a few cases, such as those involving sod farm application rates, engineering 
controls such as water soluble bags are needed. The risks for mixing and loading dry flowable 
and liquid flowable formulations are much lower and can be mitigated in all cases with baseline 
PPE and gloves (coveralls and respirators are not needed). The risk for applying sprays using 
mechanized equipment such as aircraft, groundboom and airblast sprayers is not of concern with 
baseline PPE without gloves regardless of the formulation type. The risks of 
mixing/loading/applying wettable powder with handheld equipment (e.g. handwand) are not of 
concern due the high spray volume (I 00 gallons per acre) which reduces the amount of ai 
handled. 
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Table 11: Mancozeb Short/Intermediate Term Combined MO Es for Occupational Applicators/Handlers 
(MOE in Bold are less than 100 and are of concern) 

Exposure Scenario Typical Crop (s) lb ai acres Base- SL l\o SL SL DLNo DL DL EC 
per per day line Resp PF5 PF!O Resp PF5 PFIO 

acre 

Mixer/Loaders (MIL) 

MIL Wettable Powder (WP) for turf: sod farms J 7.4 350 1.9 5.2 19 30 5.3 21 33 540 
Aeria1 Application (la) or vegetables (Note I) 2.4 350 14 37 J40 210 38 150 240 3800 

Chemigation (I b) small grains, cotton 1.6 J200 6 16 61 94 17 66 I JO J700 
potatoes, sugar beets 1.6 350 21 56 2!0 320 57 220 360 5600 

sweet com 1.2 350 28 74 280 430 76 290 480 7500 

MIL WP for Groundboom (le) turf: sod farms 17.4 80 8.3 22 84 130 23 92 J50 2200 
turf: golf courses J7.4 40 17 44 J70 260 46 JSO 300 4400 

cranberries 4.8 80 30 82 310 470 83 330 530 8300 
grapes (West) 2 80 72 200 740 1100 200 800 1300 20000 
grapes (East) 3.2 80 45 J20 460 700 120 500 790 12000 

vegetables (Note l) 2.4 80 60 160 6JO 940 J70 660 1100 J7000 
potatoes, sugar beets 1.6 80 90 240 930 1400 260 1000 1600 24000 
small grains. cotton 1.6 200 36 98 370 560 JOO 400 630 9900 

ornamentals 1.6 40 180 490 1900 2850 500 2000 3J50 49500 

MIL WP for Airblast (Id) apples - Prebloom 4.8 40 60 J60 6JO 940 170 660 1100 17000 
grapes (East) 3.2 40 90 250 920 1400 250 990 1600 25000 

apples- Extended 2.4 40 120 330 1200 1900 330 1300 2100 33000 
grapes (West); papaya 2 40 140 390 1500 2300 400 1600 2500 40000 

MIL WP fur Turfilun (le) turf: golf course J 7.4 5 130 360 1400 2100 370 1500 2200 37000 

MIL WP for HP Haodwand (If) pachysandra J4 JO 83 220 840 1300 230 910 J400 23000 

MIL Dry Flowable (DF) for Same crops and rates 1.2 - 350 to Baseline MOE for Sod Farms is 110. Remaining baseline MOEs are 34( 
Aerial (2a) or Chemigation (2b) as for WP formulation J 7.4 J200 or above. 

MIL DF for Groundboom (2c) Same as for WP 1.2 - 40-80 Baseline MOEs are 470 or greater. 
formulation 17.4 

MIL DF for Airblast (2d) Same as for WP 2.0- 40 Baseline MOEs are 3400 or greater. 
formulation 4.8 

MIL DF forTurfgun (2e) turf 17.4 5 7400 7400 1000 11000 9200 14000 J5000 37000 

MIL DF for HP Handwand (2f) pachysandra 14 IO 4600 4600 6400 6700 5700 8600 9200 23000 

MIL Ljquids for Aerial Same crops and rates 
1.2 -

Application (3a) or Chemigation as for WP or DF 17.4 
350-1200 MOEs are 140 or above with single layer PPE without respirators. 

(3b) formulations 

MIL Liquids for Groundboom 
Same as above 

1.2 - 40 -200 MOEs are 610 or above with single layer PPE without respirators. 
(3c) 17.4 

MIL Liquids for Airblast (3d) 
Same as above 

2.0 - 40 MOEs are 4400 or above with single layer PPE without respirators. 4.8 

M/L Liquids for Turf gun (3e) turf 17.4 5 250 9800 22000 26000 JlOOO 27000 33000 61000 

MIL Liquids for HP Handwand 
pachysandra 14 JO 160 6100 14000 16000 6600 17000 21000 3800 

(3f) 

Applicators (APP) 

Aerial APP (4) 1.2 - 350-1200 MOEs are 1300 or above assuming closed cockpit and no gloves. 
17.4 

Groundboom APP(5) 
Same crops as listed 

1.2 -
above for mixing and 17.4 

40-200 Baseline MOEs are 1000 or above. 
loading. 

Airblast APP (6) 2.0 - 40 Baseline MOEs are 600 or above. 
4.8 
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Table 11: Mancozeb Short/Intermediate Term Combined MO Es for Occupational Applicators/Handlers 
(MOE in Bold are less than 100 and are of concern) 

Exposure Scenario Typical Crop (s) lb ai acres Base- SL No SL SL DLNo DL DL EC 
per per day line Resp PFS PFIO Resp PFS PFIO 

acre 

Turfgun APP (7) turf 17.4 5 ND 1900 2100 2100 3000 3700 3800 NA 

HP Handwand APP (8) pachysandra 14 IO 310 820 I 100 1100 1000 1400 1500 NA 

Mixer/Loader/Applicators (MIL/A) 

MIL/ A WP with a Low Pressure pachysandra 14 0.4 ND 200 630 860 210 730 1000 
(LP) Handwand (9) conifers 3.2 0.4 ND 890 2800 3800 930 3200 4600 NA 

ornamentals 1.6 0.4 ND 1800 5500 7500 1900 6400 9200 

MIL/ A WP with Backpack same as above 0.4 No data available 
Sprayer (10) 

MIL/ A WP with Turf gun (11) Turf 17.4 5 ND 210 580 730 240 790 1100 NA 

M/LIA DF with LP pachysandra 14 
Handwand (12) or Backpack conifers 3.2 0.4 No data available 

Sprayer (13) ornamentals 1.6 

MIL/A DF with Turfgun (14) Turf 17.4 5 ND 1100 1200 1200 1700 2100 2100 NA 

MIL/ A Liquids with LP 
same as above for WP 1.2-14 0.4 

Baseline MOEs are 110 or above. 
Handwand (15) Single layer MOEs are 6600 or above. 

MIL/A Liquids with Backpack pachysandra, conifers, 
1.2-14 0.4 ND Single layer MOEs are 3000 or above. Sprayer (16) ornamentals 

MIL/A Liquids ¥iith Turfgun 
Turf 17.4 s ND 1300 1400 1500 2100 2600 2700 NA (17) 

MOEs for Flagger 

Flag Aerial Spray .Applications 
all crops above 

1.2 -
350 Baseline MOEs are 400 or abov1~. (18) 17.4 

~ote l - Vegetables include cucurbits, bulb vegetables and tomatoes 

ND - No unit exposure data is available 
~A - Not applicable 

IPpE Codes: Baseline= Single Layer Clothing without gloves, SL= Single layer Clothing with gloves, DL =Double Layer Clothing with gloves, 
PF5 =Filtering Faceoiece Resnirator. PFIO =Half Face Cartride:e Resoirator No Resn =No Resnirator. EC= EnPineerinP Controls 
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Table 12 - Summary ofMancozeb Combined Chronic MOEs for Crop Treatment 

Exposure Scenario (\VP""' Wettable Crop Type Application Acres Base- SL No SL SL DL EC 
Powder and DF =Dry Flowable) Rate /Day line Resp PF5 PFJO PFIO 

(lb ai/acre) 

Mixer/Loader 

Mix/Load WP for HP Handwand (!!) pachysandra 14 10 48 210 630 840 1000 >1000 
ornamentals 1.2 560 >1000 >1000 >1000 >1000 >1000 

Mix/Load DF for HP Handwand (21) pachysandra 14 10 >1000 >1000 >1000 >1000 >1000 >1000 
ornamentals 1.2 >1000 >1000 >1000 >1000 >1000 >1000 

Mix/Load Liquids for HP Handwand pachysandra 14 10 75 >1000 >1000 >1000 >1000 NA 
(31) ornamentals 1.2 ND >1000 >1000 >1000 >1000 NA 

Applicator 

HP Handwand Application (8) pachysandra 14 10 160 460 540 550 730 NA 
ornamentals 1.2 >1000 >1000 >1000 >1000 >1000 NA 

Mixer/Loader/Applicator 

Mix/Load/Apply WP with Low Pressure pachysandra 14 0.4 ND 170 420 500 640 NA 
Handwand (9) ornamentals l.2 0.4 ND >1000 >1000 >1000 >1000 NA 

Mix/Load/ Apply WP with Backpack ornamentals, 1.2 to 14 0.4 ND ND ND ND ND NA 
Sprayer (10) pachysandra 

MiXILoad/ AppJy DF with LP ornamentals, l.2 to 14 0.4 ND ND ND ND ND NA 
Handwand (12) or Backpack Sprayer pachysandra 
(13) 

Mix/Load/ Apply Liquids with LP pachysandra 14 0.4 54 >1000 >1000 >1000 >IOOO NA 
Handwand (15) ornamentals 1.2 480 >1000 >1000 >1000 >1000 NA 

Mix/Load/ Apply Liquids with pachysandra 14 0.4 ND >1000 >1000 >1000 >1000 NA 
Backpack Sprayer (16) ornamentals 1.2 ND >1000 >1000 >1000 >1000 NA 

ND - No unit exposure data is available 
NA - Not applicable 

PPE Codes: Baseline= SingJe Layer Clothing without gloves, SL== Single layer Clothing with gloves, DL =Double Layer Clothing with gloves, 
PF5 =Filtering Facepiece Respirator, PFIO =Half Face Cartridge Respirator No Resp= No Respirator, EC= Engineering Controls 

Seed Piece Treatment Mancozeb Non-Cancer Risks 

Table 13 summarizes the combined margins of exposure following short and intermediate
term exposures to maneb. A complete listing is also included in Appendix B. The scenarios 
that involve the mixing/loading of dusts have risks of concern with baseline clothing and require 
gloves and/or respiratory protection to achieve the target MOE of 100. It was not possible to 
calculate the risks for mixing and loading wettable powders, dry flowables or liquids because it is 
not known how much solution is used per day. It was also not possible to calculate the risk for 
dipping the seed pieces into the mixed solution or handling the treated seed pieces because there 
is no unit exposure data available for these scenarios. 
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I Table 13: Mancozeb Combined Shortllntermediate Term MOEs for Seed Piece Treatment (SPT) 

Seed Piece Application 
Amount 

Base- SL 
SL SL 

DL 
DL DL 

Exposure Scenario 
(SP) Type Rate 

Treated Per 
line 

No 
PFS PFIO 

No 
PF5 PFIO 

EC 
Day Resp Resp 

Mixer!Luader MOEs 

Mix/Load WP, DF or liquids for caprifig 0.032 lb ai/gal No Data Exposures cannot be calculated because the amount of seed 
Seed Piece Treatment asparagus 0.008 lb ai/gal treatment solution used per day is not known. 

Load Dusts for Commercial SPT potatoes 0.098 lb ai/cwt 10000 cwt 12 32 120 180 33 130 210 3200 

Load Dusts for On-Farm SPT 800 cwt 150 400 1500 2300 410 1600 2600 41000 

Applicator MOEs 

Liquid Dip 
caprifig 

same as above No Data There are no unit exposure data available for this scenario. 
asparagus 

IApply Dusts for Commercial and On 
potatoes 0.098 lb ai/cwt 

800 - 10000 
There are no unit exposure data available for this scenario. 

Farm SPT cwt 

Secondary Handler MOEs 

1Load Treated Seed Pieces for Tractor 
Baseline MOEs are 9900. 

Planting potatoes 
1.96 lb ai/acre 40 acres 

Tractor Plant Treated Seed Pieces Baseline MOEs are 13000. 

Hand Plant Treated Seed Pieces asparagus No Data No Data There are no unit exposure data available for this scenario. 

IPPE Codes: Baseline= Single Layer Clothing without gloves , SL= Single layer Clothing with gloves, DL =Double Layer Clothing with gloves, 
PF5 ==Filtering Facepiece Respirator, PFIO =Half Face Cartridge Respirator No Resp= No Respirator, EC= Engineering Controls 

Seed Treatment Mancozeb Non-Cancer Risks 

Table 14 summarizes, for seed treatments, the MO Es for mancozeb non-cancer risks and a 
complete listing is included in Appendix C. Most of the scenarios that involve the mixing and 
loading of wettable powder for commercial seed treatment have risks of concern with single 
layer PPE (SL) and require respiratory protection (PFS or PFlO) to achieve the target MOE of 
100. One of1he these scenarios (Mix/Load Wettable Powder for Oats) requires engineering 
control to achieve the target MOE. The remaining commercial seed treatment scenarios are not 
of concern. A planter box seed treatment scenario involving peanut seed is potentially of 
concern, however, most peanut seed is treated at the seed plant. 
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Table 14: Mancozeb Combined Short/Intermediate Term MOEs for Seed Treatment 

Application Rate 
Amount of Seed 

Base-
SL SL SL DL 

Exposure Scenario Seed Type Treated or Planted No EC 
(lb ainb seed) 

(lb/day) 
line 

Resp 
PF5 PFIO PFIO 

Commercial Seed Treatment 

peanuts 0.0080 120000 12 33 120 190 210 3300 
tomato 0.0040 88000 33 89 340 510 580 9000 

flax 0.0036 160000 20 54 200 310 350 5500 
1 - Mix/Load WP for oats 0.0032 718000 5.0 14 51 78 88 1400 
~ommercial Seed Treatment cotton: rg 0.0030 160000 24 65 250 380 420 6600 

field com 0.0027 550000 8.0 21 79 120 140 2100 
sorghum 0.0023 718000 7.0 19 71 110 120 1900 
barley 0.0021 718000 7.7 21 78 120 130 2100 

rice 0.0020 718000 8.1 22 82 130 140 2200 
rye 0.0018 718000 8.9 24 91 140 160 2500 

wheat 0.0017 718000 9.8 26 100 150 170 2700 
cotton: adl 0.0015 160000 48 130 490 750 840 13000 
safflower 0.0011 718000 16 44 160 250 280 4400 

~ - Mix/Load DF for 
k::ommercial Seed Treatment 

Same as above Same as above Baseline MOEs are 290 or above. 

l3 -Mix/Load Liquids for Same as above Same as above 
Baseline MOEs are JO or above. 

~ommercial Seed Treatment Single Layer MOEs are 380 or above. 

~-Loader/Applicator Same as above Same as above Single layer MOEs are 770 or above 

l5 - Bagger Same as above Same as above Baseline MOEs are 1800 or above 

ki -Sewer Same as above Same as above Baseline MOEs are 1&00 or above. 

17 -Multiple Activities Same as above Same as above Single Layer MOEs are 260 or above. 

On Farm Seed Treatment and Planting 

sorghum 0.0017 1200 ND 2400 2400 2400 ND ND 
safflower 0.0025 1600 ND 1200 1200 1200 ND ND 

com 0.0017 3600 ND 2000 2000 2000 ND ND 
~a - Planter Box Seed rye 0.0011 6720 ND 670 670 670 ND ND 

reattnent Using Dusts barley 0.0013 7200 ND 530 530 530 ND ND 
wheat 0.0010 9600 ND 520 520 520 ND ND 
oats 0.0020 7200 ND 340 340 340 ND ND 
rice 0.0028 12000 ND 150 150 150 ND ND 

tomato 0.0042 80 ND 15000 15000 15000 ND ND 
safflower 0.0011 1600 ND 2800 2800 2800 ND ND 
sorghum 0.0023 1200 ND 1800 1800 1800 ND ND 

adl cotton 0.0016 1200 ND 2600 2600 2600 ND ND 
com 0.0027 1440 ND 1300 1300 1300 ND ND 

ga -Planter Box Seed 
flax 0.0035 3360 ND 420 420 420 ND ND 

rteatment Using Slurries 
rg cotton 0.0032 3200 ND 480 490 490 ND ND 

rye 0.0018 6720 ND 410 410 410 ND ND 
barley 0.0021 7200 ND 330 330 330 ND ND 
wheat 0.0016 9600 ND 320 320 320 ND ND 
oats 0.0031 7200 ND 220 220 220 ND ND 
rice 0.0021 12000 ND 200 200 200 ND ND 

peanuts 0.008 11200 ND 55 55 55 ND ND 

) -Seed Planter Same as above 80 to 30000 Single layer MOEs are 1800 or greater 

PPE Codes: Baseline= Single Layer Clothing without gloves, SL= Single layer Clothing with gloves, DL =Double Layer Clothing with gloves, 
F5 = Filterino- Faceniece Resnirator. PFlO =Half Face Cartrido-e Resnirator No Resn =No Resnirator EC'= En°ineerim! Controls 
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2.1.4 - Occupational Handler Exposure and Non-Cancer Risk Estimates to ETD 

Sources of ETU 

The ethylene bisdithiocarbamate fungicides were in the Agency's special review process in 
the late 1980s because of the carcinogenic, developmental and thyroid effects caused by <:thylene 
thiourea (ETU) according to the Agency's EBDC Technical Support Document, Position 
Document PD 213 published in December 1989. It also indicated that ETU is a common 
contaminant, metabolite, and degradation product of the EBDCs, which includes mancozeb. 
This is still considered to be the case. According to the PD 2/3. 

"The chemistry of the EBDCs is complicated by their instability and their propensity to form 
polymers, especially in the presence of certain ubiquitous metallic ions. They begin to 
degrade with production and continue to degrade with storage and application. Important 
factors influencing chemical degradation are the presence of oxygen, humidity, temperature, 
and pH. A number of common degradation products have been reported. While all of these 
can result from the degradation of any EBDC, the relative proportions of the degradates 
appear to be different for the individual EBDCs. Ethylene thiourea (ETU) appears to be the 
dominant degradation product of all EBDCs and the one of greatest toxicological concern." 

The position on this information remains essentially unchanged. In this current risk 
assessment for mancozeb, exposures were calculated that can occur from mixing/loading spray 
solutions for application and from applying the spray solutions and from working or otherwise 
being in areas that have been previously treated (i.e., postapplication exposure). Each of these 
kinds of exposures can occur for both occupationally exposed populations and for residential 
populations depending upon how the chemical is used. EBDCs can produce ETU even prior to 
being applied because they degrade in the water of spray solutions then further degradation can 
occur during application. Therefore, separate factors for direct ETU exposures were used for 
mixer/loaders and applicators. ETU can also be found as an environmental degradate in 
postapplication monitoring studies on agricultural crops and turf so the Agency has also 
evaluated direct exposures to postapplication workers and in residential settings as appropriate. 
Finally, ETU can be formed in the human body via various metabolic pathways after the parent 
EBDC compound is absorbed. The contributions of this metabolic conversion are also 
considered in the assessment for ETU. 

To address the level of ETU exposures to those that prepare (i.e., mixer/loaders) and spray 
(i.e., applicators) EBDC chemicals, the Agency required a series of tank mix stability studies that 
were reviewed! in detail during the Agency's special review process. There were 2 critical 
documents that the Agency considered when determining which conversion/degradation factors 
were used in its current risk assessment. These included: 
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• Updated Occupational and Residential Exposure Assessment for EBDC Final 
Determination (HED #2-0015); Author: Steve Knott to Kathleen Martin, Special Review 
Manager, Special Review and Reregistration Division; Issued: December 10, 1991. 

• Ethylene Bisdithiocarbamates (EBDCs); Notice of Intent to Cancel and Conclusion of 
Special Review; Federal Register Volume 57, No. 41; Published March 2, 1992. 

In the 1991 document, ETU tank mix data for ETU conversion were presented along with 
characterization language for the tank mix stability studies used. The 1992 document reiterated 
those factors. The tank mix data are included in Table 15 and the average values were used as 
ETU tank mix conversion factors to calculate the amount ofETU that would form during the 
mixing/loading or applying ofmancozeb. 

Table 15: Mancozeb Tank Mix Conversion To ETU 

Exposure Scenario Average Amount of Mancozeb that was Range 
converted to ETU 

Mixing/Loading 0.1 percent (n~ 60) 0.01 to 0.2 percent 

Applying 0.2 percent (n~60) 0.03 to 0.3 percent 

The values shown in bold were used to calculate the amount of ETU that would be expected to be present based 
on degradation during the actual mixing or application processes. 

The characterization language included in the 1991 assessment pertaining to these tank mix 
studies should also be considered when interpreting the risk assessments for ETU. The 1991 
document indicated "there were several issues of concern raised during the review of the data. 

• The registrants failed to conduct an appropriate method recovery study during the tank mix 
stability testing. Therefore, a settlement agreement between the Agency and the EBDC 
registrants was designed to that a bridging study would be conducted to elevate the 
Agency's confidence in the data. Collecting the method recovery data in this manner is not 
as reliable as a concurrent method recovery study and it would be inappropriate to correct 
the original data for method analyte losses using the bridging study data. However, OREB 
believes that this was a satisfactory alternative to complete rejection of the tank mix stability 
data. 

• The bridging method recovery study was conducted by fortifying simulated EBDC tank 
mixes with ETU to a concentration of 1 percent. The samples in the original tank mix 
stability testing contained 0.5 percent ETU or less. Therefore, it would have been more 
appropriate to use a lower fortification level of ETU in the bridging study. 

• It should also be noted that the data collected in the original tank mix stability testing may 
not be representative of the worst case for the formation of ETD in spray tank mixes under 
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actual field conditions. More extreme conditions may exist during actual field use (i.e., 
temperatures in excess of 95°F). Therefore, the tank mix conversion data cannot be 
considered representative of the worst case." 

The levels of ETU to which postapplication workers are exposed or which may be present 
on residential turf was actually measured in a number of dislodgeable or turf transferable residue 
dissipation studies. Those data were used by the Agency in its assessment of these scenarios. 

The final source ofETU exposure is from metabolic conversion of parent EBDC to ETU in 
vivo. A conversion factor of 7.5 percent was used which indicates that this amount of parent 
EBDC once absorbed is metabolically converted to ETU. This factor has been applied to all of 
the EBDCs in the past and has been applied in the same manner in this risk assessment. This 
factor is based on a September 12, 1989 memo from Albin Kocialski ((1 )Establishment of an in 
vivo Metabolic Conversion Factor of7.5%for all Ethylene Bis(Dithio) Carbamates (EBDCS) 
When Converting EBDCs to Ethylene Thiourea (ETU) in vivo and (2) Recalculation of the 
Previously Considered 20% in vivo Conversion/Exposure Factor for EBDCs to ETU). 

In all of the risk assessments for different sources of ETU, the environmental contribution and 
the metabolic conversion of mancozeb to ETU has been added to calculate total ETU body 
burdens as described above. These body burden values are the basis of all of the assessments for 
ETU. Figure 1 provides a graphic illustration of this approach. 

Figure 1- Rationale for Calculation ofETU Dose 

ETU Exposure* 

26% Dermal Absorption 
100% Inhalation Absorption 

MancozebExposure 

I% Dermal Absorption 
100% Inhalation Absorption 

. 

• ETU Dose from ETU Exposure 

+ 
ETU Dose From Metabolic Conversion of Mancozeb 

(7.5% of the mancozeb dose is converted to ETU) 

Total ETU Dose 

*ETU exposure is from ETU in tank mixes or ETU on leaf surfaces. 
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Calculation Methods 

The non-cancer risk calculations for exposures by occupational handlers to ETV, a 
metabolite/degradate of mancozeb, are presented in this section. These risks were calculated in 
the same manner as for mancozeb with additional conversions that account for the absorption of 
ETU as well as the metabolic conversion of absorbed mancozeb into ETU. 

Daily Exposure: The daily exposure (dermal or inhalation) was calculated from 
environmental sources ofETU and from mancozeb metabolically converted to ETV. The 
following formula was used for each calculation (note the description of how the ETU 
conversion factor was used in both): 

ETU Daily Exposure from Tank Mixes During Mix/Loading/Applying (mg ai/day) = 

Unit Exposure (mg ai/lb ai) x App. Rate (lb ail Acre) x (Acres/Day) x Tank Mix ETU 

Where: 

Daily Exposure 

Unit Exposure 
App. Rate 
Acres/Day 
TankMixETU 

=Amount deposited on the surface of the skin that is available for dermal absorption or amount 
that is inhaled (mg ai/day); 

= Milligram of ai exposure per pounds of ai handled. Same as for mancozeb; 
= Application rate (pounds active ingredient per acre). Same as for mancozeb 
=Acres treated per day. Same as for mancozeb 
=Level ofETU contamination in the tank mix that results from degradation ofmancozeb. 

This level is 0.1 or0.2 percent of the parent. 

Inhalation exposure values were calculated in a similar manner. 

Daily Dose: Daily dose (inhalation or dermal) was calculated by normalizing the daily 
dermal/inhalation exposure value by body weight and accounting for dermal/inhalation 
absorption. Metabolic conversion of absorbed EBDC to ETU was also considered in this aspect 
of the calculations. Daily dose levels were calculated for the following sources of ETU 
exposure. 

• ETU deposited on the skin during mixing/loading or application and then absorbed; 
• ETU inhaled during mixing/loading or application and then absorbed; 
• EBDC deposited on the skin during mixing/loading or application, absorbed, then 

metabolically converted to ETU; and 
• EBDC inhaled during mixing/loading or application, absorbed, then metabolically converted 

toETU. 
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After each was calculated, a total daily dose estimate (i.e., body burden) was defined for 
each route of exposure (i.e., through skin or inhaled) by adding together the environmental and 
metabolic sources ofETU. For adult handlers exposed to ETU, an average adult body weight of 
70 kg was used for all exposure scenarios because the toxic effect was not sex specific. The 
dermal absorption factors are I percent for mancozeb and 26 percent for ETU. The metabolic 
conversion factor of 7 .5 percent mancozeb to ETU was used in all cases. There is no specific 
inhalation absorption factor available for the mancozeb or ETU. Therefore, a factor of I 00 
percent has been used for all inhalation calculations and is typical in these types of pesticide risk 
assessments. Daily doses for ETU exposures that occurred via direct contact with ETU and for 
metabolic conversion of absorbed mancozeb were calculated using the following formulas: 

ETU Average Daily Dose from Direct Exposure to ETU: 

Where: 

Daily Exposure 

Absorption Factor 

Body Weight 

A D ·1y D ( mg ai) D ·1y E (mg ai) ( AbsorptionFactor (o/o/100)) 
verage ai ose kg/day = az xposure day x Body Weight (kg) 

Amount ofETU deposited on the surface of the skin that is available for dennal 
absorption or amount that is inhaled (mg ai/day); 
Denna] absorption factors are 26 percent for ETU; Inhalation absorption factors 
are I 00 percent for ETU. 
70 kg for ETU because effects were not gender specific 

ETU Average Daily Dose from Metabolic Conversion ofMancozeb: 

Average Daily Dose ( ;;; J = Daily Exposure ( m::i J x ( Abs;=:~::: :lOO) J x Metab.ETI!Conversion(%Jl00) 

Where: 

Daily Exposure 

Absorption Factor 

Body Weight 
Metab. ETU Conversion ~ 

Amount ofmaocozeb deposited on the surface of the skin that is availabile for 
dennal absorption or amount that is inhaled (mg ai/day); 
Denna! absorption factors are I percent for maocozeb. Inhalation absorption 
factors are 100 percent for both maocozeb aod ETU. 
Same as above 
7.5 percent of the absorbed mancozeb dose is metabolically converted to ETU. 

Margins of Exposure: The MOEs were calculated for dermal and inhalation exposures in 
the same manner as for mancozeb. The dermal and inhalation MO Es were added together to 
yield the combined MOE using the inverse formula as was done for mancozeb. The resulting 
combined MOE was then compared to the target MOE of I 00 and MO Es that are greater than 
I 00 are not of concern for the occupational population. 
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ETU Non-cancer Risk Summary: 

All of the noncancer risk calculations for occupational handlers exposed to ETU (a 
metabolite/degradate of mancozeb) are included in Appendices A, B and C for applications to 
agricultural crops, seed pieces, and seeds, respectively. 

ETU Non-Cancer Risk Summary for Agricultural Crop Handler/Applicator 

The short/intermediate term MO Es for ETU are approximately 3 times greater than the 
corresponding MO Es for mancozeb because the ETU spray mix and metabolic conversion 
factors affect all of the scenarios in a similar way. Like mancozeb, the ETU MOEs are also of 
concern for the high volume mix/load wettable powder scenarios with baseline PPE. Additional 
PPE (such as respirators) or engineering controls are needed to achieve MOEs of 100. 

The chronic MOEs for ETU as shown in Table 16, however, are somewhat lower than the 
chronic MO Es for mancozeb. The baseline MO Es are of concern for the scenarios that involve 
mixing and loading of wettable powder or liquids for application of mancozeb to pachysandra. 
These MOEs are acceptable, however, when gloves and respirators are added. 

Table 16-Summary ofETU Combined Chronic MOEs for Crop Treatment 

Exposure Scenario Crop Type 
lb ai/acre acres/day 

Base- SLJ>;o SL SL DL 
line Resp PF5 PFJO PF!O 

Mix/Load WP for HP Handwand pachysandra 14 10 13 26 110 180 200 
(IF) ornamentals 1.2 150 310 >lOOO >1000 >1000 

Mix/Load DF for HP Handwand pachysandra 14 10 720 720 >1000 >!000 >!000 
(2!) ornamentals 1.2 >!000 >!000 >!000 >1000 >1000 

Mix/Load Liquids for HP pachysandra 14 10 30 790 >1000 >!000 >1000 
Handwand (3!) ornamentals 1.2 10 350 >!000 >!000 >1000 >1000 

HP Handwand Application (8) pachysandra 14 10 46 ]JO 160 170 230 
ornamentals 1.2 540 >1000 >!000 >1000 >!000 

Mix/Load/ Apply WP with LP pachysandra 14 0.4 ND 24 81 120 140 
Handwand (9) ornamentals 1.2 ND 270 940 >1000 >!000 

Mix/Load/Apply WP with ornamentals, 1.2 to 14 0.4 ND ND ND ND ND 
Backpack Sprayer (10) pachysandra 

Mix/Load/ Apply DF with LP ornamentals, 1.2 to 14 0.4 ND ND ND ND ND 
Haodwand (12) or Backpack (13) pachysandra 

Mix/Load/ Apply Liquids with LP pachysandra 14 0.4 17 790 >1000 >!000 >1000 
Haodwand ( 15) ornamentals 1.2 200 >!000 >1000 >!000 >1000 

Mix/Load/Apply Liquids with pachysandra 14 0.4 ND 410 620 660 990 
Backpack Sprayer (16) ornamentals 1.2 ND >1000 >1000 >1000 >1000 

EC 

>1000 
>1000 

>1000 
>1000 

>1000 
>1000 

NA 
NA 

NA 
NA 

ND 

ND 

NA 
NA 

NA 
NA 

PPE Codes: Baseline= Single Layer Clothing without gloves, SL= Single layer Clothing with gloves, DL =Double Layer Clothing V>'ith gloves, 
PF5 =Filtering Facepiece Respirator, PF10 =Half Face Cartridge Respirator No Resp= No Respirator, EC= Engineering Controls 
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ETU Non-Cancer Risk Summary for Seed Piece Treatment 

Like for agricultural crop handler/applicators, the MOEs for ETU are approximately 3 times the 
MO Es for mancozeb. Chronic risks were not calculated for the seed piece treatment scenarios because 
the scenarios only occur for a few weeks or months at a time and do not occur on a year round basis. 

ETU Non-Cancer Risk Summary for Seed Treatment 

Most of the scenarios involving the mix/loading of wettable powder for commercial seed treatment 
are of concern with baseline PPE and require single layer PPE with PPS respirators to achieve the target 
MOE. The remaining scenarios are not of concern. 

2.1.5 Occupational Handler Exposure and Risk Estimates for Cancer. 

Rationale and Calculation Methods 

Cancer risks were calculated using a linear low-dose extrapolation approach in which a Lifetime 
Average Daily Dose (LADD) is first calculated and then compared with a Q1 *that has been calculated 
for ETU based on dose response data (Q1* = 6.01x10" (mg/kg/day)'1). Absorbed average daily dose 
(ADD) levels were used as the basis for calculating the LADD values. Section 2.1.4 above describes 
how the ADD values were first calculated for the noncancer MO Es. These values also serve as the basis 
for the cancer risk estimates, except that typical or average application rates are used, when available. 
Denna! and inhalation ADD values from both environmental and metabolic sources ofETU were first 
added together to obtain combined ADD values. LADD values were then calculated and compared to 
the Q1 * to obtain cancer risk estimates. 

Lifetime Average Daily Dose: After the development of the ADD values for ETU, the next step 
required to calculate the carcinogenic risk is to amortize these values over the working lifetime of 
occupational handlers, based on use patterns resulting in the LADD for that use. Product labels limit use 
to every 7 to 10 days or a seasonal "lb ai per acre" limit. According to available use/usage data, on 
average, EBDCs are applied more than once per year for most crops but generally not more than 3 to S 
times per crop.. Based on this information and due to the number and variety of target diseases and crops 
registered for EBDC applications, the Agency considered two distinct populations in the cancer risk 
assessment including private growers at l 0 use events per year and commercial applicators that would 
have a more frequent use pattern of 30 days per year. Finally, a 35 year career and a 70 year life-span 
were used to complete the calculations. LADD values were calculated using the following equation: 

LADD= ADD x TreatmentFrequency x WorkingDuration 
365Days I year Lifetime 
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Where: 

Lifetime Average Daily Dose The amount as absorbed dose received from exposure to a pesticide or degradate in a given scenario over a 
lifetime (mg ETU /kg body weight/day, also referred to as LADD); 

Average Daily Dose 
Treatment Frequency 
Working Duration 

Same as above for MOE calculations 
The annual frequency of an application by an individual (days/year); 
The amount of a lifetime that an individual spends engaged in a career involving pesticide exposure (3 5 
years); and 

Lifetime The average life expectancy of an individual (70 years). 

Cancer Risks : Finally, cancer risk calculations were completed by multiplying the LADD values 
calculated above times the Q1 * for ETU (6.01 x 10·2 (mg/kg/day)"1

). As a reminder, typical users were 
considered in these calculations (i.e., private growers at 10 events per year) as well as more frequent 
users that might represent cornrnercial applicators (i.e., 30 events per year). Cancer risk values were 
calculated using the following equation: 

Where: 

Risk 
LADD 

Risk= LADDx Qi* 

Probability of excess cancer cases over a lifetime (unitless); 
Lifetime Average Daily Dose. The amount as absorbed dose received from exposure to a pesticide or 
degradate in a given scenario over a lifetime (mg ETU /kg body weight/day) 
Quantitative dose response factor used for linear, low-dose response cancer risk calculations (mg/kg/day)-1• 

The Agency has defined a range of acceptable cancer risks based on a policy memorandum 
issued in 1996 by then Office of Pesticide Programs director, Mr. Dan Barolo. This memo refers to a 
predetermined quantified "level of concern" for occupational carcinogenic risk. In surnrnary, this policy 
memo indicates occupational carcinogenic risks that are 1 x I o-6 or lower require no risk management 
action. For those chemicals subject to reregistration, the Agency is to carefully examine uses with 
estimated risks in the 1 o-6 to I 0-4 range to seek ways of cost-effectively reducing risks. If carcinogenic 
risks are in this range for occupational handlers, increased levels of personal protection would be 
warranted as is commonly applied with noncancer risk estimates (e.g., additional PPE or engineering 
controls). Carcinogenic risks that remain above 1 x 10-4 at the highest level of mitigation appropriate for 
that scenario remain a concern. 

Overall Cancer Risk Summary for Occupational Handlers 

All of the cancer risk calculations for occupational handlers exposed to mancozeb' s metabolite I 
degradate ETU that were completed in this assessment are included in Appendices A, B and C for 
applications to agricultural crops, seed pieces, and seeds, respectively. 

Note: The cancer risks summarized here are based only on the use of mancozeb over the course of a 
growing season. Because three separate EBDC chemicals can be used in different combinations to 
control the same diseases on the same crops and because cancer risks can be impacted based on which 
chemicals are used, risks were also calculated for selected combinations of EBDC chemicals in the 
Occupational and Residential Exposure Assessment document for Ethylene Thiourea (See page 10). 
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Cancer Risk Summary for Agricultural Crop Treatments 

The cancer risks for application of mancozeb to agricultural crops were calculated using 30 
exposure days per year for commercial applicators and ten days per year for private growers. In 
general, the cancer risks are less of a concern than the non-cancer risks if the acceptable cancer risk 
is judged to be Ix 10-4

. Most of the risks are below lx!0"4 with single layer PPE (which includes 
gloves but not respirators) and all of the risks are below lx!0-4 with the additional mitigation (such 
as respirators or water soluble bags) recommended to address the non-cancer mancozeb risks. 
Many of the risks are also below lx!0-5 with maximum mitigation (engineering controls) and some 
are below lx10-6

. Some of the high volume commercial mixer/loader scenarios, however, remain 
above 1 xl o-6 with engineering controls and might be of concern if 1x1 o-6 is chosen as a risk 
mitigation goal. The cancer risks for commercial applicators are summarized in Table 17. The 
private grower cancer risk can easily be determined by dividing the commercial applicator cancer 
risk by a factor of 3. This accounts for the fact that the commercial applicator is assumed to have 
30 days of exposure per year while the private grower is assumed to have 10 days of exposure per 
year. A complete listing of the cancer risks at all mitigation levels (including baseline) for both 
private growers and commercial applicators is also included in Appendix A. 
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Table 17 - Occupational Handler Cancer Risks for Commercial Workers 

Exposure Scenario Representative Crops 
Lb Acres SL No DLNo SL SL DL DL EC ai/acre per Day Resp Resp PFS PFIO PF5 PFIO 

Mixer/Loader (MIL) 

MIL Wettable Powder turf: sod farms 17.4 7e-04 7e-04 2e-04 le-04 2e-04 le-04 6e-06 
(WP) tbr Aerial vegetables (Note 1) 2.4 350 le-04 le-04 2e-05 2e-05 2e-05 le-05 8e-07 

Application (la) or potatoes, sugar beets 1.6 7e-05 7e-05 2e-05 le-05 2e-05 9e-06 6e-07 
Chemigation (lb) sweet corn 1.2 Se-05 Se-05 le-05 7e-06 le-05 7e-06 4e-07 

turf: sod farms 17.4 2e-04 2e-04 4e-05 2e-05 4e-05 2e-05 le-06 

iMJL WP for Groundboom 
cranberries 3.0 

80 
3e-05 3e-05 7e-06 4e-06 7e-06 4e-06 2e-07 

vegetables 2.4 2e-05 2e-05 6e-06 3e-06 Se-06 3e-06 2e-07 
Application (1c) 

potatoes, sugar beets 1.6 2e-05 2e-05 4e-06 2e-06 4e-06 2e-06 le-07 
sweet corn 1.2 le-05 le-05 3e-06 2e-06 3e-06 2e-06 le-07 

pome fruits (west) 3.1 2e-05 2e-05 4e-06 2e-06 3e-06 2e-06 le-07 
MIL WP for Airblast pome fruits (east) 2.1 

40 
le-05 le-05 2e-06 2e-06 2e-06 le-06 8e-08 

Application (Id) grapes (east) 2.2 le-05 le-05 3e-06 2e-06 2e-06 le-06 9e-08 
grapes {west) 1.5 Je-06 7e-06 2e-06 le-06 2e-06 le-06 6e-08 

MIL WP for Turf gun turf: golf course or 
17.4 5 le-05 le-05 3e-06 2e-06 2e-06 le-06 9e-08 

Application (le) residential 

MIL WP for HP 
pachysandra 14 2e-05 2e-05 4e-06 3e-06 4e-06 2e-06 le-07 

Handwand (If) 
conifers 3.2 IO 4e-06 4e-06 9e-07 6e-07 9e-07 Se-07 3e-08 

ornamentals 1.2 2e-06 le-06 4e-07 2e-07 3e-07 2e-07 le-08 

MIL Dry Flowables (DF) 
turf: sod farms 17.4 3e-05 2e-05 2e-05 2e-05 le-05 le-05 6e-06 

vegetables 2.4 4e-06 3e-06 2e-06 2e-06 2e-06 2e-06 8e-07 
for Aerial (2a) or 

potatoes, sugar beets 1.6 
350 

Je-06 2e-06 2e-06 Je-06 le-06 le-06 6e-07 
Chemigation (2b) 

sweet com 1.2 2e-06 2e-06 le-06 le-06 9e-07 8e-07 4e-07 

turf: sod farms 17.4 6e-06 5e-06 4e-06 4e-06 3e-06 3e-06 l.e-06 

MIL DF for Groundboom 
cranberries 3.0 

80 
le-06 9e-07 7e-07 6e-07 5e-07 Se-07 2e-07 

vegetables 2.4 9e-07 ?e-07 5e-07 Se-07 4e-07 4e-07 2e-07 
Application (2c) 

potatoes, sugarbeets 1.6 6e-07 5e-07 4e-07 3e-07 3e-07 le-07 le-07 
sweet com 1.2 4e-07 4e-07 3e-07 3e-07 2e-07 2e-07 Je-07 

pome fruits (west) 3.1 6e-07 5e-07 3e-07 3e-07 3e-07 2e-07 le-07 
MIL DF for Airblast pome fruits (east) 2.1 

40 
4e-07 3e-07 2e-07 2e-07 2e-07 2e-07 8e-08 

Application (2d) grapes (east) 2.2 4e-07 3e-07 2e-07 2e-07 2e-07 2e-07 9e-08 
grapes (west) 1.5 3e-07 2e-07 2e-07 2e-07 le-07 le-07 6e-08 

MIL DF for Turfgun turf: golf course or 
17.4 5 4e-07 3e-07 2e-07 2e-07 2e-07 2e-07 9e-08 

Application (2e) residential 

MILDF for HP 
pachysandra 14 6e-07 5e-07 4e-07 4e-07 3e-07 3e-07 le-07 

conifers 3.2 IO le-07 le-07 8e-08 8e-08 7e-08 Ge-08 3e-08 
Handwand (21) 

ornamentals 1.2 5e-08 Se-08 3e-08 3e-08 3e-08 2e-08 le-08 

MIL Liquids for Aerial 
turf: sod farms J 7.4 Je-05 2e-05 9e-06 7e-06 8e-06 6e-06 3e-06 

vegetables 2.4 350 3e-06 3e-06 le-06 Ie-07 le-06 8e-07 4e-07 
Application (3a) or 

potatoes, sugar beets 1.6 2e-06 2e-06 8e-07 6e-07 7e-07 5e-07 3e-07 
Chemigation (3b) 

sweet com 1.2 2e-06 2e-06 6e-07 5e-07 5e-07 4e-07 2e-07 

turf: sod farms 17.4 6e-06 Se-06 2e-06 2e-06 2e-06 le-06 7e-07 

M/L Liquids for cranberries 3.0 
80 

le-06 9e-07 4e-07 3e-07 3e-07 2e-07 le-07 

~oundboom Application vegetables 2.4 8e-07 7e-07 3e-07 2e-07 2e-07 2e-07 le-07 

(3c) potatoes, sugar beets 1.6 5e-07 5e-07 2e-07 2e-07 2e-07 le-07 7e-08 

sweet com 1.2 4e-07 4e-07 le-07 le-07 le-07 9e-08 Se-08 

pome fruits (west) 3.1 5e-07 5e-07 2e-07 le-07 2e-07 le-07 7e-08 
MIL Liquids for Airblast pome fruits (east) 2.1 

40 
3e-07 3e-07 le-07 le-07 le-07 8e-08 4e-08 

Application (3d) grapes (east) 2.2 4e-07 3e-07 le-07 le-07 le-07 8e-08 5e-08 

grapes (west) 1.5 2e·07 2e-07 9e-08 7e-08 8e-08 6e-08 3e-08 

MIL Liquids for Turf gun turf: golf course or 
17.4 5 4e·07 3e-07 le-07 le·07 le-07 8e-08 5ew08 

Application (3e) residential 
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. 

Table 17 - Occupational Handler Cancer Risks for Commercial Workers 

Representative Crops 
Lb Acres SL No DLNo SL SL DL DL EC Exposure Scenario 

ail acre per Day Resp Resp PFS PFIO PFS PFIO 

pachysandra 14 6e-07 Se-07 2e-07 2e-07 2e-07 le-07 7e-08 
MIL Liquids for HP 

conifers 3.2 IO le-07 le-07 Se-08 4e-08 4e-08 3e-08 2e-08 
Handwand (Jf) 

ornamentals 1.2 5e-08 5e-08 2e-08 le-08 2e-08 le-08 6e-09 

Applicator (APP) 

turf: sod fanns 17.4 350 3e-06 

Aerial APP ( 4) 350 to 
It is assumed that closed cockpit aircraff would be used 

all other crops 1.2 to 3.2 
1200 

which is considered to be an engineering control <8e-07 

turf: sod fanns 17.4 
80 

4e-06 4e-06 le-06 le-06 le-06 le-·06 5e-07 

Groundboom APP (5) cranberries 3.0 6e-07 6e-07 3e-07 2e-07 2e-07 2e·07 8e-08 

All other crops 1.2 to 2.4 10-80 Risks are below 1 e-06 with baseline PPE 

pome fruits (west) 3.1 3e-06 3e-06 2e-06 2e-06 2e-06 le-06 3e-07 

Airblast APP (6) 
pome fruits (east) 2.1 

40 
2e-06 2e-06 le-06 le-06 le-06 9e-07 2e-07 

grapes (east) 2.2 2e-06 2e-06 le-06 le-06 le-06 le-06 2e-07 
grapes (west) 1.5 le-06 le-06 8e-07 7e-07 7e-07 7e-07 le-07 

Turfgun APP (7) 
turf: golf course or 

17.4 5 3e-06 Ze-06 3e-06 3e-06 2e-06 2e-~ 
Not 

residential Feasible 

pachysandra 14 4e-06 3e-06 3e-06 3e-06 2e-06 2e-·~ ND 
HP Handwand APP (8) conifers 3.2 10 9e-07 8e-07 6e-07 6e-07 5e-07 Se-07 ND 

ornamentals 1.2 3e-07 3e-07 2e-07 2e-07 2e-07 2e-07 ND 

Mixer/Loader/ Applicator (MIL/ A) 

MIU A WP with (LP) 
pachysandra 14 0.4 2e-05 2e-05 6e-06 4e-06 5e-06 3e-1)!! 

conifers 3.2 0.4 4e-06 4e-06 le-06 9e-07 le-06 7e-07 NF Handwand (9) 
ornamentals 1.2 0.4 2e-06 2e-06 5e-07 3e-07 4e-07 3e-07 

MIL/A WP with a 
ornamentals, conifers 1.2 - 14 0.4 No Data 

Backpack Sprayer (10) 

MIL! A WP with a 
turf 17.4 5 2e-05 

Turfgun (11) 
2e-05 6e-06 4e-06 5e-06 3e-O§ NF 

MIL/ A Liquids with LP 
pachysandra 14 0.4 6e-07 6e-07 2e-07 2e-07 2e-07 le-07 

NF conifers 3.2 0.4 le-07 6e-07 5e-08 4e-08 4e-08 3e-08 Handwand (15) 
ornamentals 1.2 0.4 5e-08 5e-08 2e-08 le-08 2e-08 le-08 

MIL/ A Liquids with 
pachysandra 14 0.4 le-06 9e-07 7e-07 7e-07 Se-07 Se-07 

NF conifers 3.2 0.4 3e-07 Ze-07 2e-07 2e-07 re-07 le-07 Backpack Sprayer (16) 
ornamentals 1.2 0.4 9e-08 7e-08 6e-08 6e-08 4e-08 4e-08 

M/L/ A Liquids with 
turf 17.4 5 2e-06 2e-06 2e-06 2e-06 le-06 le-06 NF Turfgun (17) 

Flagg er 
turf: sod farms 17.4 350 9e-06 9e-06 4e-06 4e-06 4e-06 4e-06 2e-07 

Flag Aerial Spray small grains, cotton 1.6 1200 3e-06 3e-06 le-06 le-06 le-06 le-06 5e-08 
Applications ( 18) pome fruits (west) 3.1 350 2e-06 2e-06 8e-07 7e-07 7e-07 6e-07 3e-08 

All other crops l.2to2.4 350 Risks are l .2e-06 or less with baseline PPE 

Note 1 - Vegetables include cucurbits, garlic, onions and tomatoes 

Cancer risks in bold exceed le-04 and require additional PPE or engineering controls. 
k::ancer risks in bold underline exceed le-06 with maximum PPE or engineering controls. 

IPPE Codes: Baseline = Single Layer Clothing without gloves , SL = Single layer Clothing with gloves, DL """" Double Layer Clothing with 
loves. PF5 Filterin~ Face~iece Res"'irator. PFIO Half Face Cartridcre Resnirator No Resn No Resnir.:itor. EC~ Ennineerin" Controls 
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Cancer Risk Summary for Seed Piece Treatments 

The cancer risks for application of mancozeb to seed pieces were calculated using 30 exposure 
days per year for commercial seed piece treatment and I 0 days per year for on-farm seed piece 
treatment. The cancer risks for commercial seed piece treatment are summarized in Table 18. A 
complete listing of the cancer risks at all mitigation levels (including baseline) for both commercial 
and on-farm seed piece treatment is also included in Appendix B. Most of the commercial seed 
piece treatment risks are below lx104 with single layer PPE (which includes gloves but not 
respirators) and all of the risks are below lx10·4 with the additional mitigation (such as respirators 
or water soluble bags) recommended to address the non-cancer mancozeb risks. 

Table 18 - Cancer Risk for Commercial Seed Piece Treatment (SPT) 

Seed 
Application 

Area 
SL No SL DLNo DL DL Engineering 

Exposure Scenario Piece Treated SLPFS 
Type 

Rate 
Daily 

Resp PFIO Resp PF5 PFIO Controls 

Mixer/Loader Cancer Risk Assuming 30 days exposure per year 

Load Dusts for potatoes 0.098 lb ai/cwt 10000 le-04 3e-05 2e-05 Je.-04 3e-05 2e-05 9e-07 
Commercial SPT cwt/day 

Applicator Cancer Risk 

Commercial SPT - Apply 
Same as above No Data 

Dusts 

Note: Cancer risks that exceed 1 e-04 are highlighted in bold. 

PPE Codes: Baseline = Single Layer Clothing without gloves , SL = Single layer Clothing with gloves, DL = Double Layer Clothing with 
loves. PFS = Filterino Faceniece Resnirator. PFlO =Half Face Cartrid0 e Resnirator No Resn =No Resnirator. EC= Engineerin!! Controls 

The cancer risks for on-farm seed piece treatment are summarized in Table 19. These risks are 
less than lxlo-4 with baseline PPE and are less than lxlo-6 with the addition of a PFS respirator. 

Table 19 - Cancer Risk for On Farm Seed Piece Treatments (SPT) 

Typical Amount 
SL No SL DLNo DL DL 

Exposure Scenario Crop Type Application Treated 
Resp 

SLPFS 
Pli!O Resp PFS PFIO 

EC 
Rate Daily 

Mixer/Loader 

Mix/Load WPs, DF or Liquids for caprifig 0.032 
No Data 

Exposures cannot be calculated because the amount of seed 

On-Farm SPT asparagus 0.008 treatment solution used per day is not known. 

Load Dusts for On-Farm SPT potatoes 0.098 lb aiicwt 800 cwt 3e-06 7e-07 4e-07 3e-06 7e-07 4e-07 2e-08 

Applicator 

On Farm SPT - Liquid Dip Same as above for mix/load No Data 

On Fann SPT -Apply Dusts Same as above No Data 

Secondary Handler Exposure 

Load Treated Seed Pieces for potatoes 1.96 lb ai/acre 40 acres le-07 3e-08 2e-08 le-07 3e-08 le-08 No Data 

Tractor Planting 

Tractor Plant Treated Seed Pieces 9e-08 2e-08 le-08 Se-08 2e-08 le-08 2e-08 

Hand Plant Treat Seed Pieces Asparagus No Data No Data No Data 

PPE Codes: SL= Single layer Clothing with gloves, DL =Double Layer Clothing with gloves, PFS =Filtering Facepiece Respirator, 
PFJ O - Half Face Cartridae Resnirator No Resn -No Resnirator. EC= En!!ineerin!! Controls 
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Cancer Risk Summary for Seed Treatment 

The cancer risks for commercial seed treatment were calculated using 30 exposure days per 
year and are summarized in Table 20. A complete listing of the cancer risks is included in Appendix 
C. Most of the cancer risks for the mixer/loader scenarios involving wettable powder are above 
lxl0-4 with single or double layer PPE. These risks are below lxl0-4 with the additional mitigation 
(such as respirators or water soluble bags) recommended to address the non-cancer mancozeb risks. 
The remaining scenarios do not have cancer risks that are greater than lxl0-4. 

Table 20 - Cancer Risks for Commercial Seed Treatment ~ 
Application 

Amount 
Treated per SL No 

Exposure Scenario Seed Type Rate (lb ai/cwt 
Day 

Baseline 
Resp 

SLPFS SL PFIO DLPl'IO EC 
seed) 

(cwt/seed) 

Commercial Seed Treatment Cancer Risks 

peanuts 0.8 1200 2e-04 le-04 3e-05 2e-05 2e-05 le-06 
tomato 0.40 880 9e-05 4e-05 le-05 7e,06 6e-06 4e-07 

flax 0.36 1600 le-04 7e-05 2e-05 le-05 le-05 6e--07 
oats 0.32 7180 6e-04 3e-04 7e-05 4e-05 4e-05 3e-06 

rg cotton 0.30 1600 le-04 6e-05 2e-05 9e-06 8e-06 5e-07 
Mix/Load WP for field corn 0.27 5500 4e-04 2o-04 4e-05 3e-05 2e-05 2e-06 
Commercial Seed sorghum 0.23 7180 4e-Q4 2e-04 5e-05 3e-05 3e-0:5 2e-06 

Treatment barley 0.21 7180 4e-04 2e-04 Se-05 3e-QS 3e-05 2e-06 
rice 0.2 7180 4e-04 2o-04 4e-05 3e-05 3e-05 2e-06 
rye 0.18 7180 3e-04 2e-04 4e-05 3e-05 2e-05 le-06 

wheat 0.165 7180 3e-04 2e-04 4e-05 2e-05 2e-05 le-06 
acid dl cotton 0.15 1600 6e-05 3e-05 7e-06 Se-06 4e-06 3e-07 

safflower 0.10 7180 2e-Q4 9e-05 2e-05 le-05 le-05 Se-07 

Mix/Load DF for le-06 le-06 7e-07 6e-07 Se-07 2e-07 
Commercial Seed Same as above to to to to to to 

Treatment le-05 le-05 6e-06 6e-06 4e-06 2e-Q6 

Mix/Load Liquids for 3e-05 le-06 4e-07 3e-07 2e-07 le-07 
Commercial Seed Same as above to to to to to to 

Treatment 2e-04 9e-06 3e-06 3e.06 2e-06 le-06 

4e-07 2e-07 2e-07 2e-07 
Loader Applicator Same as above ND to to to to ND 

4e-06 2e-06 2e-06 2e-06 

2e-07 
Bagger Same as above to ND ND ND ND ND 

2e-06 

2e-07 
Sewer Same as above to ND ND ND ND ND 

2e-06 

le-06 6e-07 5e-07 
Multiple Activities Same as above ND to to to ND ND 

le--05 Se-06 4e-06 

l'PE Codes: SL= Single layer Clothing with gloves, DL =Double Layer Clothing with gloves, PF5 =Filtering Facepfoce Respirator, 
lflO = Ha1fFace Cartridae Resnirator No Resn =No Resnirator. EC= Engineerina Controls 
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The cancer risks for on-farm planter box seed treatment and seed planting were calculated 
assuming ten days exposure per year. These risks are snmmarized in Table 21 and detailed in 
Appendix C. These risks are below lxl0-4 for all of the scenarios. 

I Table 21:Cancer Risks for On-Farm Seed Treatment 

Application Rate 
Amount of Seed 

SL No 
Exposure Scenario Seed Type Treated or Planted Baseline SLPFS SLPFIO DL 

(lb ai/lb seed) 
(lb/day) 

Resp 

On Farm Seed Treatment and Planting 

sorghum 0.0017 1200 ND 6e-07 6e-07 6e-07 ND 
safflo"'er 0.0025 1600 ND 8e-07 &e-07 &e-07 ND 

~a - Planter Box 
com 0.0017 3600 ND Se-07 5e-07 5e-07 ND 

$eed Treatment 
rye 0.0011 6720 ND 2e-06 2e-06 2e-06 ND 

!Using Dusts 
barley 0.0013 7200 ND 2e-06 2e-06 2e-06 ND 
wheat 0.0010 9600 ND 3e-06 3e-06 3e-06 ND 
oats 0.0020 7200 ND 2e-06 2e-06 2e-06 ND 
rice 0.0028 12000 ND 4e-06 4e-06 4e-06 ND 

tomato 0.0042 80 ND 3e-08 3e-08 3e-08 ND 
safflower O.OOll 1600 ND 5e-07 Se-07 Se-07 ND 
sorghum 0.0023 1200 ND 4e-07 4e-07 4e-07 ND 
adl cotton 0.0016 1200 ND 4e-07 4e-07 4e-07 ND 

com 0.0027 1440 ND Se-07 Se-07 Se-07 ND 
~b - Planter Box flax 0.0035 3360 ND le-06 le-06 Je-06 ND 
$eed Treatment rg cotton 0.0032 3200 ND le-06 le-06 te-06 ND 
!Using Slurries rye 0.0018 6720 ND 2e-06 2e-06 2e-06 ND 

barley 0.0021 7200 ND 2e-06 2e-06 2e-06 ND 
wheat 0.0016 9600 ND 3e-06 3e-06 3e-06 ND 
oats 0.0031 7200 ND 2e-06 2e-06 2e-06 ND 
rice 0.0021 12000 ND 4e-06 4e-06 4e-06 ND 

peanuts 0.008 11200 ND 4e-06 4e-06 4e-06 ND 

9 -Seed Planter Same as above 80 to 30000 Single layer cancer risks are Se-07 or less. 

EC 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

PPE Codes: Baseline= Single Layer Clothing without gloves, SL = Single layer Clothing with gloves, DL = Double Layer Clothing with gloves, 
>f5 = Filterin!! Faceniece Resnirator PFlO =Half Face Cartridoe Resnirator No Resn ""'No Resnirator. EC= Enoineerino Controls 

2.1.6 Overall Summary of Risk Concerns and Data Gaps for Handlers 

Many of the scenarios that involve the mixing/loading of wettable powder for agricultural 
applications or seed piece/seed treatment have risks of concern with label required PPE (coveralls 
and gloves over long sleeve clothing) and require respirators to achieve Agency Risk targets. In a 
few cases, such as those involving sod farm application rates, engineering controls such as water 
soluble bags are needed. These risks are greatly reduced if the dry flowable or liquid formulations 
are used. 

Data gaps were identified for the following scenarios: 
• Mix/Load Dry Flowable formulations with engineering controls 
• Mix/Load/ Apply wettable powder or dry flowable formulations with low-pressure handwands 

or backpack sprayers, 
• Apply dusts for seed piece treatments, 
• Hand plant treated asparagus seed pieces 
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2.1.7 Recommendations For Refining Occnpational Handler Risk Assessment 

It is understood that aerial application is not routinely used for applying fungicides to orchards 
and vineyards, however, this method has been assessed for these crops because it is included on the 
labels. In addition, it can be used during wet growing seasons. Information regarding the types of 
formulations applied with aircraft may be used to refine the risk. 

It is unlikely that chemigation would be used for grapes because vineyards are not typically 
irrigated with overhead sprinklers. It is suspected that the primary methods of irrigation are drip 
and microsprinkler. 

Mancozeb products are packaged as wettable powders, wettable powders in water soluble bags, 
dry flowables and liquid flowables. The labels indicate that all of the formulations can be used on 
all of the crops; however, it is suspected that some application scenarios require certain 
formulations. This information is critical because the wettable powder formulations create the 
highest exposures particularly when used at high rates. These exposures can be greatly reduced by 
using the other formulations or by using the wettable powder in water soluble bags. 

Based upon conversations with representatives from Gustafson, LLC, which is a major 
manufacturer of seed treatment equipment and chemicals, liquid and flowable formulations are 
frequently used for seed treatment while wettable powder formulations are rarely used. 
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2.2 Occupational Postapplication Exposures and Risks 

The Agency uses the term "postapplication" to describe exposures to individuals that occur as a 
result of working in an environment that has been previously treated with a pesticide (also referred 
to as reentry exposure). The agency believes that there are distinct job functions or tasks related to 
the kinds of activities that occur in previously treated areas such as harvesting vegetables in a 
treated field. Job requirements (e.g., the kinds of jobs to cultivate a crop), the nature of the crop or 
target that was treated, and the how chemical residues degrade in the environment can cause 
exposure levels to differ over time. Each factor has been considered in this assessment. 

2.2.1 Occupational Postapplication Exposure Scenarios and Rationale for Risk Calculation 

Mancozeb use sites include row crops, orchards, vineyards, turf and ornamentals. 
Applications are typically begun in the spring or when disease conditions occur and are typically 
repeated at 5 to 14 day intervals for three to 14 applications. In some crops such as conifers, 
ornamentals and turf there is no seasonal limit to the number of applications. The purpose of this 
section is to explain how postapplication exposure scenarios were developed for each occupational 
setting where mancozeb can be used. Exposure scenarios can be thought of as ways of categorizing 
the kinds of exposures that occur related to the use of a chemical. The use of scenarios as a basis 
for exposure assessment is very common as described in the U.S. EPA Guidelines For Exposure 
Assessment (U.S. EPA; Federal Register Volume 57, Number 104; May 29, 1992). 

The agency uses a concept known as the transfer coefficient to numerically represent the post
application exposures one would receive (i.e., generally presented as cm2/hour). The transfer 
coefficient concept has been established in the scientific literature and through various exposure 
monitoring guidelines published by the U.S. EPA and international organizations such as Health 
Canada and OECD (Organization For Economic Cooperation and Development). The 
establishment of transfer coefficients also forms the basis of the work of the Agricultural Reentry 
Task Force, of which, Dow Chemical is a member. The transfer coefficient is essentially a measure 
of the contact with a treated surface one would have while doing a task or activity. The transfer 
coefficients are defined by calculating the ratio of an exposure for a given task or activity to the 
amount of pesticide on leaves (or other surfaces) that can rub off on the skin resulting in an 
exposure. For postapplication exposures, the amounts that can rub off on the skin are measured 
using techniques that specifically determine the amount of residues on treated leaves or other 
surfaces (referred to as transferable residues) rather than the total residues contained both on the 
surface and absorbed into treated leaves. Transfer coefficients can be illustrated by the following 
example. Consider two vegetable fields where the amount of chemical on treated leaf surfaces that 
can rub off on the skin is the same. One field has been treated with chemical A while the other field 
has been treated in a similar manner with chemical B. If an individual harvests the same vegetables 
for a day in each field, the exposures the individual would receive would be similar. The transfer 
coefficient would be similar for each field and chemical because the ratio of exposure to residue 
would be the same. If the same individual would do another activity in those fields such as scout 
the vegetables for pests or tie the vegetables, the exposures would be different as would the 
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resulting transfer coefficients because the activity that resulted in the exposures is different. In this 
example, three distinct transfer coefficients could be determined for vegetable crops: harvesting; 
scouting; and tying. The Agency has developed a series of standard transfer coefficients that are 
unique for various job tasks or activities that are used in lieu of chemical- and scenario-specific 
data. 

As with the handler risk assessment process, the first step in the post-application risk 
assessment process is to identify the kinds of individuals that are likely to be exposed to mancozeb 
after application. In order to do this in a consistent manner, the Agency has developed a series of 
general descriptions for tasks that are associated with post-application exposures. The Agency also 
considers whether or not individuals are exposed to pesticides as part of their employment (referred 
to as occupational risk assessments). Common examples include: agricultural harvesting, scouting 
activities in agriculture, crop maintenance tasks (e.g., irrigating, hoeing and weeding), and turf 
maintenance (golf course mowing and sod harvesting). 

The next step in the risk assessment process is to define how and when chemicals are applied in 
order to determine the level of transferable residues to which individuals could be exposed! over 
time. Wherever available, use and usage data are included in this process to define values such as 
application rates and application frequency. The Agency always completes risk assessments using 
maximum application rates for each scenario because what is possible under the label (the legal 
means of controlling pesticide use) must be evaluated, for complete stewardship, in order to ensure 
the Agency has no concern for the specific use. Additionally, whenever the Agency has additional 
information, such as typical or average application rates or frequency data, it uses the information to 
further evaluate the overall risks associated with the use of the chemical. In order to define the 
amount of transferable residues to which individuals can be exposed, the Agency relies on 
chemical- and crop-specific studies as described in the Agency guidelines for exposure data 
collection (Series 875, Occupational and Residential Exposure Test Guidelines: Group B -
Postapplication Exposure Monitoring Test Guidelines). The Agency has also developed a standard 
modeling approach that can also be used to predict transferable residues over time in lieu of 
chemical- and scenario-specific data (best described in the Agency's SOPs For Residential 
Exposure Assessment). However, it should be noted that chemical-specific data are preferred and 
all scenarios were evaluated using mancozeb-specific dislodgeable foliar residue (DFR) dissipation 
data. 

Next, assessors must understand how exposures to mancozeb occur (i.e., frequency and 
duration) and how the patterns of these occurrences can alter the effects of the chemical in 1he 
population after being exposed (referred to as dose response). The Agency believes that mancozeb 
exposures can occur from over a single day up to every working day depending on the crop and 
industry being considered. This is supported by the fact that several areas within a work 
environment may be treated at different times. For example, parts of agricultural fields in a 
localized area might be treated over several weeks because of an infestation with a concurrent need 
for hand labor activities. Therefore, individuals working in those fields might be exposed from 
contact with treated foliage over an extended period of time that could be categorized as an 
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intermediate-term exposure as they work on different sections of fields. Three different types of 
noncancer risk calculations were required for each exposure duration considered. The durations of 
exposure that were considered for noncancer toxicity were short-term (1 to 30 days), intermediate
term (>30 days to six months), and chronic (every working day). A complete array of calculations 
was completed for all identified exposure scenarios using the short/intermediate-term endpoints. 
Chronic exposure risks were calculated only for greenhouse tomato and tloriculture crop production 
where these kinds of exposures may occur. Cancer risks were also calculated using a linear, low
dose extrapolation model (i.e., Q1 *) for both private growers (i.e., 10 days per activity per year) and 
for those who may more actively use mancozeb such as a professional farmworker (i.e., 30 days per 
activity per year). Inhalation exposures are thought to be negligible in outdoor postapplication 
scenarios because of the low vapor pressure (9.8 x 1 o-s mm @25° C per ARS) and the infinite 
dilution expected outdoors. Inhalation exposures in the greenhouse are thought to be negligible 
because of the low vapor pressure and because of the 24 hour restricted entry interval would allow 
the aerosol to disperse or settle out. As such, inhalation postapplication exposures are not 
considered in this assessment. 

The use of personal protective equipment or other types of equipment to reduce exposures for 
post-application workers is not considered a viable alternative for the regulatory process except in 
specialized situations (e.g., a rice scout will wear rubber boots in flooded paddies). This is 
described in some detail in the Agency's Worker Protection Standard ( 40CFR170). As such, an 
administrative approach is used by the Agency to reduce the risks and is referred to as the Restricted 
Entry Interval or REI. The REI is a measure of the amount of time required to pass after application 
of a pesticide before engaging in a task or activity in a treated field. Postapplication risk levels are 
generally calculated in the risk assessment process on a chemical-, crop-, and activity-specific basis. 
To establish REis, the Agency considers postapplication risks on varying days after application as 
well as the benefits associated with the use of the chemical on the crop. [Note: Current labels 
specify REis of 48 hours after application for all crop/cultural practice combinations while Pre
Harvest Intervals (PHis) range from zero days for cranberries and bananas to 180 days for 
asparagus.] 

The Agency has used the basic approach described above since the mid 1980s for calculating 
postapplication risks to pesticides. From that time to the present, several revisions and 
modifications were made to Agency policies as data which warranted such changes became 
available. In 1995, the Agency issued a Data Call-In for postapplication agricultural data that 
prompted the formation of the Agricultural Reentry Task Force (ARIF), of which Dow Chemical is 
a member. This task force has generated a number of exposure studies and associated documents 
that are currently under review by the Agency. The work of the ARIF is not yet complete, 
however, sufficient data were available from the group that warranted a significant interim change 
in as the Agency is reviewing occupational exposures in the RED process along with it's push to 
reassess tolerances stipulated by the timelines established by FQP A. As a result of the need for the 
revision and using the latest data, the Agency developed a revised policy on August 7, 2000 entitled 
Policy 003.1 Science Advisory Council For Exposure Policy Regarding Agricultural Transfer 
Coefficients. The revision to this policy entailed linking worker activities to more specific 
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crop/agronomic groupings and making better use of the available occupational post-application 
exposure data. In the new policy, transfer coefficients were selected to represent the activities 
associated with 18 distinct crop/agronomic groupings based on different types of vegetables, trees, 
berries, vine/trellis crops, turf, field crops, and bunch/bundle crops (e.g., tobacco). Mancozeb uses 
were identified in most of the crop groups in the policy. These crop groups include: 

• Low Ben-y (cranberries); 
• Bunch/bundle (bananas); 
• Field/row crops, low/medium (barley, oats, rye, wheat, beans, cotton, peanuts, etc); 
• Field/row crops, tall (com, all types); 
• Cut flowers (e.g., floriculture crops); 
• Ornamental Plants (except floriculture crops) 
• Trees/fruit, deciduous (apples, crab apples, pears); 
• Trees/fruit, evergreen (conifers, Christmas trees); 
• Tur£'sod (e.g., golf courses, sod farms); 
• Vegetable/root (onions, potatoes); 
• Vegetable/cucurbit (cantelope, cucumber, squash, melons); 
• Vegetable/fruiting (tomato); 
• Vegetables/stem and stalk (asparagus); and 
• Vine/trellis (grapes). 

Within each agronomic group, a variety of cultural practices are required to maintain the 
included crops. These practices are varied and typically involve light contact with immature plants 
as well as heavy contact with more mature plants. The Agency selected transfer coefficient values 
in its revision of Policy 003 to represent this range of exposures within each agronomic group. In 
the policy, transfer coefficients were placed in 1 of 5 generic categories based on the exposures 
relative to that group. These 5 categories include: very low exposure, low exposure, medium 
exposure, high exposure, and very high exposure. Numerical values were not necessarily assigned 
to each category for each crop group. Selections depended upon the actual agronomic practices that 
were identified by the Agency for each group (i.e., some groups had 2 assigned transfer coefficients 
while others had 5). The specific transfer coefficient values used in this assessment as summarized 
in Table 37 were excerpted directly fromAgency policy 003. l. 

The revised policy on transfer coefficients has been significantly expanded to more closely link 
job practices to the crop/agronomic groups. It has also more clearly defined the scope of the policy 
as the types of tasks/job functions that should be addressed using transfer coefficients are more 
clearly defined and described. The policy also describes which kinds of jobs result in exposures 
that cannot be addressed with transfer coefficients such as hand harvesting asparagus (i.e., because 
there is no foliar contact) or those that are of special concern such as vacuuming while harvesting 
tree nuts. The revised policy also describes in more detail those exposures that are considered to be 
negligible as outlined in HED Exposure SAC Policy 11: Mechanized Agricultural Practices and 
Post-Application Exposure Assessments (e.g., mechanical harvesting). It should be noted that 
mechanical harvesting and other similar low/no exposure activities should be addressed by the 
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guidance contained in Policy 11 which is based on the Worker Protection Standard guidance for 
such activities ( 40CFR 170). If there are exposures that are of special concern, then additional data 
or characterization in the risk mitigation phase of the reregistration process should be considered. 
Exposures that are thought to be out of the scope of Policy 003 for mancozeb are presented below. 
A discussion of associated mechanized practices is also provided. 

2.2.2 Data Used for Occupational Postapplication Exposure Scenarios 

A total of eight dislodgeable foliar residue (DFR), one turf transferable residue (TTR) and one 
re-entry exposure study were submitted in support of the reregistration ofmancozeb. The DFR 
studies were conducted on apples, grapes and tomatoes using airblast and groundboom application 
ofDithane DF dry flowable fungicide. The TTR study was conducted using groundboom 
application of Dithane F-4 5 liquid fungicide. The re-entry study was done in conjunction with one 
of the tomato DFR studies and utilized full body dosimeters and urine biomonitoring to measure 
mancozeb exposure and absorbed dose during tying of tomato plants. Four of the DFR studies and 
the TTR study were done in 1999 and are generally of high quality with good study design, good 
field recovery and sufficiently low limits of quantification (LOQ). The older studies, which were 
done in 1986 to 1991 generally have higher LOQs, particularly for ETU. The data analysis for each 
study is included in Appendix D. These studies are listed below followed by a brief surmnary of 
each: 

"Dissipation of Dislodgeable Foliar Residues of Mancozeb Applied to Greenhouse Tomatoes", 
Study Number TR 34-99-157; EPA MRID 449617-01; Report dated October 21, 1999; Author 
Deborah D. Graves, Performing Laboratories: Field - Grayson Research LLC and Analytical -
Keystone Labs and EN-CAS Labs. 

"Dissipation ofDislodgeable Foliar Residues ofMancozeb Applied to Tomatoes", Study 
Number TR 34-99-108; EPA MRID 449596-03; Report dated October 26, 1999; Author Deborah 
D. Graves, Performing Laboratories: Field - Grayson Research LLC and Analytical - Keystone 
Labs. 

"Dissipation ofDislodgeable Foliar Residues ofMancozeb Applied to Apples", Study Number 
TR 34-99-56; EPA MRID 449596-02; Report dated October 26, 1999; Author Deborah D. Graves, 
Performing Laboratories: Field - Grayson Research LLC and Analytical - EN-CAS Labs. 

"Dissipation ofDislodgeable Foliar Residues ofMancozeb Applied to Grapes'', Study Number 
TR 34-99-105; EPA MRID 449596-01; Report dated October 22, 1999; Author Deborah D. 
Graves, Performing Laboratories: Field - Grayson Research LLC and Research for Hire, Inc., 
Analytical - EN-CAS Labs. 
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"Mancozeb Dislodgeable Foliar Residue and Worker Reentry Studies on Tomatoes", Study 
#HERAC 91-109, EPA MRJD 425602-01; Report dated April 10, 1992; Author Michael P. Jensen, 
Performing Laboratories: Field - Agrisearch, Analytical - American Technical and Analytical 
Services. 

"Mancozeb Dislodgeable Foliar Residue and Worker Reentry Studies on Tomatoes",Report 
#34-91-21; EPA MRJD 418369-02; Report dated March 28, 1991; Author: S. Matthew Cairnes, 
Performing Laboratories: Agrisearch and Pan-Agricultural Laboratories, Analytical Laboratory: 
American Technical and Analytical Services. 

"Mancozeb Dislodgeable Foliar Residue and Worker Reentry Studies on Grapes",; EPA 
MRJD 418369-01; Report dated March 28, 1991; Author: S. Matthew Cairnes, Performing 
Laboratories: American Technical and Analytical Services, Pan-Agricultural Labs, McKenzie Labs, 
Rohm and Haas Company. 

"Risk Assessment of Farm Worker Exposure to Dislodgeable Foliar Residue ofMam:ozeb and 
ETU", Study Number 87R-183, EPA MRJD 411339-01; Report dated December 28, 1987; Author: 
P.K. Chan, Performing Laboratories: Rohm and Haas Company. 

"Determination of Transferable Turf Residues on Turf Treated with Mancozeb", Study 
Number TR 34-99-107; EPA MRJD 449585-01; Report dated October 25, 1999; Author Deborah 
D. Graves, Performing Laboratories: Field - Grayson Research LLC and Research for Hire, Inc., 
Analytical - Keystone Labs. 

Dissipation of Mancozeb Applied to Green House Tomatoes, MRID 449617-01 

This study measured mancozeb and ETU DFRs following handgun sprayer application of 
Dithane DF to green house tomatoes. Two applications of 2.3 lb ai/acre were made 7 days apart 
with a spray volume of 71 gallons per acre (GPA) and with a label recommended surfactant (Latron 
B-1976). This study was conducted at two identical green houses at a site in North Carolina. One 
green house was used for treated plants and one was used for untreated controls. The tomatoes were 
grown in rockwool cubes serviced by injectors that provided nutrients and water. The treated green 
house average daily temperatures ranged from 64° to 77° F and the humidity ranged from 81 to 84 
percent. The untreated green house temperatures ranged from 64 ° to 78° F and the humidity ranged 
from 5 3 to 90 percent. 

The label allows application throughout the growing season up to the pre-harvest interval of 5 
days. The maximum label rate east of the Mississippi is 2.25 lb/acre per application and 16.8 lb 
ail acre per year. The maximum label rate west of the Mississippi is 1.5 lb/acre per application and 
6.4 lb ai/acre per year. It is not known if these limits also apply to tomatoes grown in greenhouses. 

Triplicate DFR samples were collected out to 35 days using the Iwata method to yield a total 
double side leaf surface area of 400 cm2 per sample. The samples were dislodged in an aqueous 
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solution of 0.01 percent Aerosol OT and 0.2 percent ZnC12 within 4 hours of collection and then 
frozen. Field spikes and controls were prepared using separate leaf punches. The samples were 
analyzed within 126 to 15 5 days of collection for mancozeb by GC/FPD measurement of evolved 
CS2 in the headspace of a sealed vial. The samples were analyzed within I to 10 days for ETU 
using HPLC with UV detection after filtering the aliquot through a 0.45 um Nylon disc filter. The 
LOQs derived from method validation were 0.005 ug/cm2 for mancozeb and 0.0025 ug/cm2 for 
ETU. Quality control data indicated good field and lab recovery. The average laboratory 
recoveries was 101±6.9 percent (n=l8) for mancozeb and 105 ± 6.4 percent (n=l5) for ETU. 
The fortification levels ranged from the LOQ to 16xLOQ for mancozeb and from the LOQ to 
920xLOQ for ETU. The field recoveries were above 90 percent at both levels of fortification 
(mancozeb: 0.025, 0.50 ug/cm2

; ETU: 0.0125, 0.050 ug/cm2
). The mancozeb field fortification 

samples were stored for 127 to 155 days while the ETU field fortification samples were stored for 1 
to 2 days which is similar to the storage time for the samples. 

The results of this study are summarized in Table 22 and the actual data are contained in 
Appendix D. All of the mancozeb results were 68X or more above the LOQ at all sampling 
intervals while some of the controls had low residues that were a maximum of0.5 percent of the 
treated sample residues. The ETU results starting at day 21 were at or near the LOQ and only the 
DAT 1 control had quantifiable residues that were almost equal to the treated sample and the cause 
is unknown. The ETU appeared to dissipate in a more rapid first phase followed by a slower second 
phase. The only major concern with this study is that the total amount of Dithane DF applied (2.3 
+ 2.3 lb ai/acre) was less than the yearly label maximum (16.8 lb ai/acre) because only two 
applications were made instead of a possible seven. The measured DFR did indicate some 
mancozeb residue accumulation because it rose from 1.9 ug/cm2 on DAT 0 following the first 
application to 5.1 ug/cm2 on DAT 0 following the second application. 

Table 22 -Dissipation ofMancozeb Applied to Green House Tomatoes (MRID 449617-01) 

Analyte Application Rate DATODFR Average Transfer Correlation Half Life 
(lb ai/acre) (ug/cm2

) Efficiency (o/o) Coefficient (days) 

Mancozeb 23 5.J ± l.3 (n=3) ll.7 0.97 (n=27) 10.1 

ETU 0.0128 ± 0.0025 (n=3) NIA 0.75 (n=24) 9.1 

Dissipation ofMancozeb Applied to Field Grown Tomatoes (MRID 449596-03) 

This study measured dislodgeable foliar residues of mancozeb and ETU following groundboom 
application ofDithane DF to field tomatoes. Two applications, 5 days apart (CA) and 7 days apart 
(FL), were made at application rates of 1.7 lb ai/acre (CA) and 2.5 lb ai/acre (FL). This study was 
conducted at two sites: one located in Florida and one located in California. Each site had one 
treated plot which was divided into three subplots for sampling and one untreated plot which was 
located 135 or 200 feet away from the treated plot. Weather conditions were recorded and 0.18 
inches of total rainfall occurred in California during the study while 10.6" inches of rain fell in 
Florida. The most significant rainfall in Florida (7 .O") occurred on day three after the second 
application. The spray volume was 50 - 55 GP A and Latron B-1956 surfactant was used. The 
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tomato plants at the second application in California were 18" tall, blooming with l" diameter fruit. 
The plants in Florida were 40" tall with 3-4" fruit. This followed label recommendations. 

Triplicate DFR samples were collected out to 35 days using the Iwata method to yield a total 
double side leaf surface area of 400 cm2 per sample. Field spikes and controls were prepared using 
separate leaf punches. The samples were dislodged with two hours of collection and then frozen. 
The samples were analyzed for mancozeb by GC/FPD measurement of evolved CS2 in the 
headspace of a sealed vial. The samples were analyzed for ETU using HPLC with UV detection. 
The LOQs as derived from method validation were 0.005 ug/cm2 for mancozeb and 0.0025 ug/cm2 

for ETU. The average laboratory recoveries were 101 percent for mancozeb and 82 percent for 
ETU and did not vary with respect to the fortification levels which ranged from 5X LOQ to SOX 
LOQ. The field recoveries for both mancozeb and ETU were above 90 percent at both levels of 
fortification (0.0250,0.50 ug/cm2 for mancozeb and 0.0125, 0.05 ug/cm2 for ETU). The sample to 
analysis interval ranged from 291 to 362 days for mancozeb and 2 to 8 days for ETU. The: field 
fortification samples were analyzed in conjunction with the field samples and indicated good 
storage stability. 

The results of this study are summarized in Table 23. All of the mancozeb results were 6X or 
more above the LOQ while some of the controls were up to 3X the LOQ . The control results for 
California were generally less than 1% of the treated sample results until DAT 21 and were a 
maximum of 8.5% on DAT 35. The control results for Florida were also less than 1.3% on all days 
except for DAT 35 when they were 7%. The ETU results up to DAT 1 in FL and DAT 7 in CA 
were above the LOQ and all the controls were less than the LOQ. This study generally complied 
with series 875 guidelines. The low ETU levels relative to the LOQ is the major limitation and 
reduces the accuracy of the dissipation rates particularly for the Florida site which was severely 
affected by rainfall. 

Table 23 - DFR Data for Mancozeb Applied to Field Tomatoes 

Analyte - Site Application Rate DATODFR Average Transfer CorreJation Half Life 
(lb ai/acre) (ug/cm2) Efficiency (0/o) Coefficient (days) 

Mancozeb - FL 2.5 7.4 :!:0.24 16.2 0.95 (n~27) 4.8B 
Mancozeb - CA 1.7 6.8 ±0.50 20.2 0.97 (n~27) 6.30 
ETU -FL 0.0023:t0.00040 0.86 (n~l2) 3.2 
ETU-CA 0.0092 ± 0.0023 0.84(n~I8) 4.25 

Dissipation of Mancozeb Applied to Apples, MRID 449596-02; 

This study measured dislodgeable foliar residues of mancozeb and ETU following airbilast 
application ofDithane DF fungicide to apples. Two applications of 4.8 lb ai/acre were made 7 
days apart with a spray volume of 125 gallons per acre and Latron B-1956 surfactant. This study 
was conducted at two sites: one near Alton, New York and one in Ephrata, Washington. Each site 
had on one treated plot and one untreated plot. The untreated plots were located 480-650 feet 
away from the treated plots. Weather conditions were recorded and 5. 77 inches of total rainfall 
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occurred in New York during 16 rain events. Two rain events (0.43" and 0.71") occurred on the 
two application days, but reportedly after the applications had dried. No irrigation was applied in 
New York. In Washington, two rainfall events (0.58" on DAT =3 and 0.02" on DAT= 25) 
occurred which did not coincide with an application day. Under tree sprinkler irrigation was 
applied, however, it reportedly did not wet the leaves. The trees at both sites had 2.5" fruit at the 
first application. This was later than label recommended timing for the high rate (pre
bloom/bloom) application schedule and was done to ensure sufficient leaf area for sampling. This 
schedule allows 4.8 lb ai/acre per application and 19.2 lb ai/acre per year. The low rate (extended) 
application schedule allows 2.4 lb ai/acre per application and 16.8 lb ai/acre per year. The two 
schedules cannot be combined. 

Triplicate DFR samples were collected out to 35 days using the Iwata method to yield a total 
double side leaf surface area of 400 cm2 per sample. Field spikes and controls were prepared using 
separate leaf punches. The samples were dislodged with two hours of collection and then frozen. 
The samples were analyzed for mancozeb within 31 days of collection by GC/FPD measurement of 
CS, in the headspace of a sealed vial. The samples were analyzed for ETU within 17 days of 
collection by saturating the aliquot with NaCL, performing a reverse phase clean-up using a phenyl 
solid phase extraction cartridge and analyzing the filtrate with HPLC using UV detection. The 
LOQs were 0.005 ug/cm' for mancozeb and 0.0025 ug/cm2 for ETU. The laboratory recoveries at 
the individual fortification levels ranged from 89 to 100.4 percent for mancozeb and 77.2 to 87.9 
percent for ETU. The average field recoveries were 83 percent for mancozeb and 73 percent for 
ETU and did not vary greatly with respect to the fortification levels (mancozeb: 0.025, 0.50 ug/cm2; 

ETD: 0.0125, 0.050 ug/cm2). The field fortification samples were analyzed in conjunction with the 
field samples. The sample results were adjusted by a factor of0.83 for mancozeb and 0.73 for ETU 
to correct for recovery less than 90 percent. 

The results of this study are summarized in Table 24. All of the mancozeb results were 200X 
or more above the LOQ while the ETU results were 2.5X or more above the LOQ. Control 
samples were found to have very low mancozeb residues near the LOQ which were less than 0.5 
percent of the treated samples. ETU levels in the controls were below the LOQ. The major 
discrepancy of this study is that the total amount ofDithane DF applied (4.8 + 4.8 lb ai/acre) was 
approximately halfthe yearly label maximum (19.2 lb ai/acre) because only two applications were 
made. It was not possible to make four applications because the applications were started later in 
the season to allow for adequate leaf sampling area. 

Table 24 - Dissipation of Mancozeb Applied to Apples 

Analyte - Site Application Rate DAT 0 DFR (ug/cm 2
) Average Transfer Correlation Half Life 

(lb ai/acre) Efficiency (o/o) Coefficient (days) 

Mancozeb - NY 4.8 l5.9±.L5 20.9 0.98 (n~27) 9.4 
Mancozeb - WA 4.8 16.5 :t 1.3 15.7 0.94 (n~27) 21.9 
ETV-NY 0.22± 0.027 0.88 (n~27) 7.7 
ETU-WA 0.053 + 0.0028 0.84 (n~27) 27.7 
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Dissipation ofMancozeb Applied to Grapes, MRID 449596-01 

This study measured DFR ofmancozeb and ETU following airblast application ofDithane DF 
to grapes. Two applications, 7 days apart, were made with application rates of 1.93 and 1.97 lb 
ai/acre to yield a total application of 3.9 lb ai/acre. The spray volume was 75 gallons per acre and 
Latron B-1956 surfactant was used. This study was conducted on one treated and one untreated plot 
at one site which was an established vineyard in the San Joaquin valley of California. The untreated 
plot was located over 300 feet south of the treated plot and the prevailing wind was from the 
northwest. Weather conditions were recorded and were normal for this region with no rain events 
during the study. The grapes were "past the veraison" stage at the first application and were "50-
60 percent mature" at the second application. This is later than the label recommended timing 
(prebloom through bloom) and was chosen by the study author in order to have sufficient leaf area. 

Triplicate DFR samples were collected out to 35 days using the Iwata method to yield a total 
double side leaf surface area of 400 cm2 per sample. Field spikes and controls were prepared using 
separate leaf punches. The samples were dislodged within four hours of collection and then frozen. 
The samples were analyzed for mancozeb within 32 days of collection by GC/FPD measurement of 
evolved CS2 in the headspace of a sealed vial. The sample was not agitated during aliquot 
withdrawal. The samples were analyzed for ETU within 14 days of collection by saturating the 
aliquot with Na Cl, filtering the aliquot through a solid phase phenyl extraction cartridge and 
analyzing the filtrate with HPLC using UV detection. The LOQs were 0.005 ug/cm2 for mancozeb 
and 0.0025 ug/cm2 for ETU. 

Field recoveries for mancozeb were 93.5 ± 9.5 percent at 0.025 ug/cm2 and 87.2 ± 8.5 percent 
at 0.49 ug/cm2

. Field recoveries for ETU were 33.5 ± 11.4 percent at 0.0125 ug/cm2 and 52.4 ± 
12.5 percent at 0.049 ug/cm2

. The field fortification samples were analyzed in conjunction with the 
samples. Concurrent laboratory recoveries averaged 101 percent (n=23) for mancozeb and 81. 7 
(n=l6) for ETU and were fairly consistent at the individual fortification levels of 0.005 to 12 
ug/cm2 for mancozeb and 0.0025 to 0.49 ug/cm2 for ETU. The ETU data were corrected for low 
field recovery by dividing the DFR results by the average field recovery factor of0.43. 

The results of this study are presented in Table 25. All of the mancozeb treated sample results 
were SOOX or more above the LOQ while all the control results were below the LOQ. Several of 
the ETU results were l-2X the LOQ and the DAT 21 control had low residues that were similar to 
the treated sample. The low recovery ofETU is the major limitation and relates to the possible use 
of a two stage decay model. 

Table 25 - Dissipation ofMancozeb Applied to Grapes 

Analyte Application Rate DAT 0 DFR (ug/cm2
) Average Transfer Correlation Half Life 

(lb ai/acre) Efficiency (o/o) Coefficient (dl.ays) 

Mancozeb J.93 4.53 :!: 0.13 12.3 0.93(n=28) 17.9 
ETU 0.0545 + 0.021 0.78(n=28) 10.4 
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Mancozeb DFR Studies on Tomatoes in FL, MRID 425602-0IA 

This study is the DFR portion that was done in conjunction with a worker reentry exposure 
study (MRID 425602-0lB) following application ofDithane DF to tomatoes. Fourteen 
applications, 7 days apart, were made with Farmco groundboom equipment at an application rate of 
2.3 lb ai/acre. The spray volume ranged from 50 to 100 gallons per acre as nozzles were added to 
the boom to cover the growing tomato plants. No tank mix samples were taken. This study was 
conducted on three treated and untreated one acre plots at a 55 acre tomato field in Immokalee, 
Florida. Rainfall and temperature data were recorded. The most significant rainfall fell 2 days after 
application #4 (0.96"), 2 days after application #12 (1.53") and 5/6 days after application #13 
(l.58"/3.71 "). A total of 1.05" fell in the 29 days after application #14 with daily rainfall in the 
range of 0.01" to 0.28". Windspeed and humidity data were not collected. 

Triplicate DFR samples were collected on days 0, 1, 3, 5, 7,14 and 28 following the fourteenth 
application using 2.5 cm2 leaf punches. Forty disks were collected per sample for a total leaf 
surface area of 200 cm2 

. Control samples were collected using separate leaf punches. Residues 
were immediately dislodged at 200 cycles/min for ten minutes in two successive 100 ml solutions 
which contained 2 percent Aerosol OT-75 and 2 percent ZnC12. The control sample leaf disks were 
divided into sets of five disks each that were either fortified with spiking solutions or kept as non
treated controls. These samples were then dislodged in the same manner as the treated samples. 
Storage stability samples were also prepared at the field site by spiking 100 ml jars of dislodging 
solution with known amounts of mancozeb or ETU stock solution. All of the above samples were 
stored frozen and shipped to the laboratory in the same manner. Samples were analyzed for 
mancozeb by GC/FPD measurement of CS, in the headspace of a sealed vial. The sample was not 
agitated during aliquot withdrawal. The samples were analyzed for ETU using HPLC with UV 
detection following filtration and column cleanup. The LOQs were 0.02 ppm (0.02 ug/cm2

) for 
mancozeb and 0.01 ppm (0.01 ug/cm2

) for ETU. 

The DFR samples were analyzed within 30 to 45 days of collection. The field storage recovery 
samples were analyzed in conjunction with the DFR samples and field recoveries for mancozeb 
controls fortified at 1.25 and 2.5 ug/cm2 (n=20 at each level) were 105 ± 54 percent and 99 ± 41 
percent, respectively. Field recoveries for ETU fortified at 0.125 and 0.250 ug/cm2 were 33 ±18 
percent and 39 ±.-21 percent. Concurrent laboratory recoveries averaged 106 ± 11 percent for 
mancozeb and 88.3 ± 12 percent for ETU. The laboratory fortification levels (ug/cm2

) were 0.02 
and 0.2 for mancozeb and 0.01 and 0.1 for ETU. The data were corrected for field and laboratory 

recovery. 

The results ofthis study are presented in Table 26. All of the mancozeb results were 25X or 
more above the LOQ while three of the ETU results were at or below the LOQ. It was not 
mentioned in the study report if the control samples had any detectable residues. The mancozeb 
DFRs did not appear to consistently increase with the number of applications with the highest DFR 
of 11 ug/cm2 occurring after the 11th application. A substantial amount of rain (5.5") occurred 
between applications 13 and 14 and the DFR prior to application # 14 was 1.5 ug/cm2 which was 
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similar to the DFR prior to application #3. DFR samples prior to applications#! and #2 were 
collected but not analyzed. 

Table 26 - Dissipation of Mancozeb Applied to Field Tomatoes in Florida 

Analyte Application Rate (lb DAT 0 DFR (ug/cm2
) Average Transfer Correlation Half Life 

ai/acre) Efficiency (o/o) Coefficient (days) 

Mancozeb 2.3 6.29 18.6 0.97(n=7) 8.2 
ETU 0.021 0.7l(n=7) 19.5 

Mancozeb Worker Reentry Studies on Tomatoes in FL, MRID 425602-0lB 

This study is the worker reentry exposure study that was done in conjunction with the tomato 
DFR study mentioned previously. This study was conducted as the workers were tying tomato 
plants on DAT 1 and DAT 2 following the ninth application ofmancozeb (Dithane DF). The 
measured DFR level on DAT 0 following the ninth application was 9.13 ug/cm2 for mancozeb and 
0.025 ug/cm2 for ETU. Rainfall data indicated that no rain had occurred since before the 5th 

application. Thirty workers were monitored during this study: l 0 for mancozeb dermal exposure, 
10 for ETU dermal exposure and I 0 for ETU in urine. Each worker worked approximately four 
hours tying tomato plants. Dermal exposure was monitored using handwashes, whole body 
dosimeters and facial wipes. Total urine output was collected on the day prior to reentry, the day of 
reentry and for two days after reentry in polyethylene bottles. 

The handwash, facewipe and long underwear samples were analyzed for mancozeb using 
GC/FPD and for ETU using HPLC with UV detection. Urine samples were analyzed for ETU 
using HPLC with an electrochemical detector. The LOQs (ug/sample) for mancozeb /ETU were: 
underwear tops= 5.012.0, handwash solution= 0.15/0.25 and facewipes = 0.1/2.0. The LOQ for 
ETU in urine was 0.01 PPM. Field recoveries were determined by spiking 6"X 6" portions of the 
control long underwear tops and bottoms, handwash solution and facewipe samples with 500 ug 
mancozeb and 500 ug ETU. Urine control samples were also fortified with 500 ug ETU. 
Laboratory recoveries were determined by spiking the same media in the laboratory with various 
levels of mancozeb or ETU and were analyzed immediately. The recoveries were as listed in Table 
27 and did not vary greatly with respect to fortification levels. 

Table 27 - Recovery Data for Worker Reentry Study on Field Tomatoes (MRID 425602-0lB) 

Media Mancozeb Lab Recovery ETU Lab Recovery Mancozeb Field ETU F'ield 
{spike levels] Recovery Recovery 

Long Underwear Top 79.3 (n=9) 78.8 :<:14.6 (n=8) 95.8 (n=2) 105.5 :<: 13(n=4) 
(6" X 6" pieces) [5, 25,1000, 7000 ug] [25,250,2500 ug] [500 ug] [25,250,2500 ug] 

Long Underwear 92.2 (n=6) 68.7:+:11 (n=7) 93.2 (n=2) 93.0 ± 13 (n=3) 
Bottom (6" X 6") [5, 25,1000, 4000 ug] [2, 10,250,400 ug] [ 500 ug] [2, 100,500 ug] 

Handwash 108.8 ;+:10 (n=4) 68.9 :+: 6.6 (n=l3) 140.8 (n=2) 118.2 (n=2) 
[0.01, 0.10, IO, 20 ppm) [0.05, 0.25,0.50 ppm] [500 ug] [500 ug] 
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Table 27 - Recovery Data for Worker Reentry Study on Field Tomatoes (MRID 425602-0lB) 

Media Mancozeb Lab Recovery ETU Lab Recovery Mancozeb Field ETU Field 
[spike levels) Recovery Recovery 

Facewipe 94.3 :!: 8.9 (n~JJ) 63.1:!:7.0 (n~l2) 105.8 (n~2) 120.1 (n~2) 
[0.01, 0.05, 0.10, 0.15, IO, 25 ppm] [0.2, I, 2 ppm] [500 ug] [500 ug] 

Urine (spiked with 94.4:!:10.l(n=47) 
ETU only) [0.01,0.015, 0.02, 0.025, 0.2, 0.3 ppm] [500 ug] 

The results of this study were corrected for field and laboratory recovery and are presented in 
Table 28. The transfer coefficient (TC) was calculated for mancozeb and ETU using the initial 
DFR values on DAT 0 following the ninth application. This yielded a lower TC than was 
calculated by the study authors (480 cm2/hour for mancozeb) who used the initial value (4.83 
ug/cm2) following the 14th application. The ETU DAT 0 DFR following the 9th application was 
also used for calculating the ETU TC. These values are considered supplemental to the transfer 
coefficient (1000 cm2/hour) in Policy 0.001.1 that was derived from a more recent study (MRID 
409665) which had higher quality data. 

Table 28 - Worker Dermal Exposure to Mancozeb and ETU 
During Tying of Field Tomatoes in Florida (MRID 425602-0IB) 

Analyte DAT 0 DFR after 9th Whole Body Handrtnse Facewipe Total Calculated 
Application (n=2) Dosimeter (mg) (mg) Dermal Transfer 

(mg) (mg) Coefficient 

Mancozeb 9.13 ug/cm2 7.1 1.8 :!: 1.4 0.42 ± 0.38 9.3 255 cm2/hr 

ETU 0.025 ug/cm2 0.68 0.006 0.0095 + 0.0049 0.69 6900 cm2/hr 

The urine data are not conclusive because six of the ten workers had detectable residues (1.4 -
3.0X LOQ) ETU in the pre-exposure samples. The post exposure urine samples had ETU residues 
ranging from <LOQ to 2. 7X the LOQ. 

Mancozeb DFR Studies on Tomatoes in CA and MD, MRID 418369-02 

This study was conducted in conjunction with the above tomato studies and involved DFR 
evaluations at sites in Madera, California and Damascus, Maryland. Each site consisted of a tomato 
field that was divided into two treated and one control subplots. Three applications, I 0 days apart, 
were made to the California site with an invert groundboom sprayer at an application rate of 2.4 lb 
ai/acre. Five applications, 7 to 15 days apart, were made to the Maryland site with an airblast 
sprayer at an application rate of 2.3 lb ai/acre. The spray volume was 75 GP A at the MD site and 
50 GPA at the CA site. No rain occurred at the California site and in-furrow irrigation was 
provided. No irrigation was provided to the Maryland site and a total of 5. 1" rain fell over ten 
scattered days after applications 2, 3 and 4. No rain fell after application 5 until DAT 22 which had 
0.85" of rain. Windspeed and humidity data were collected only for the California site. 
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Triplicate DFR samples were collected out to 27 or 28 days using the Iwata method and fifty 
and forty disks per sample were collected at the CA and MD sites, respectively. The leaf punch 
diameter for MD was 1.75 cm and for CA the diameter is either 1.2 cm or 1.75 cm (there is 
conflicting information in the study report). Residues were immediately dislodged at 200 
cycles/min for ten minutes in two successive 100 ml solutions which contained 2 percent Aerosol 
OT-75 and 2 percent ZnC12. Field spikes and controls were prepared using separate leaf punches. 
The samples were analyzed for mancozeb by GC/FPD measurement of CS2 in the headspace of a 
sealed vial. The samples were analyzed for ETU using HPLC with UV detection following 
filtration and column cleanup. The LOQs were 0.02 ppm (0.02 ug/cm2) for mancozeb and 0.01 
ppm (0.01 ug/cm2) for ETU. 

Field fortification samples were prepared in MD by adding a known amount of fortification 
solution to 5 leaf disks and dislodging the disks as described above. The same procedure: was 
followed in CA except that the disks were not dislodged. This was reported as a protocol 
deviation. Field recoveries for mancozeb controls fortified at 1.25 and 2.5 ug/cm2 (n=20 at each 
level) were 105 ± 54 percent and 99 ± 41 percent, respectively. Field recoveries for ETU fortified 
at 0.125 and 0.250 ug/cm2 were 33 ±18 percent and 39 ±21 percent. Concurrent laboratory 
recoveries averaged 106 ± 11 percent for mancozeb and 88.3 ±12 percent for ETU. The laboratory 
fortification levels were at IX and !OX the LOQ for both mancozeb and ETU. The data were 
corrected for field and laboratory recovery. 

The results of this study are presented in Table 29. All of the mancozeb results were 25X or 
more above the LOQ while three of the ETU results were at or below the LOQ. 

Table 29. Dissipation ofMancozeb Applied to Field Tomatoes in CA and MD 

Analyte - Site Application Rate DAT 0 DFR (ug/cm') Average Transfer Correlation Half Life 
(lb ai/acre) Efficiency (o/o) Coefficient 1[days) 

Mancozeb -CA 2.4 6.85 :!:_3.5 32.6 0.92(n=8) l l.7 
Mancozeb -MD 2.3 5.33 :!:_0.88 18.3 0.96(n=7) 9.9 
ETU-CA 0.070 :!:_O.Oll 0.26 0.76 (n~8) 7.4 
ETU-MD 0.087 + 0.013 0.34 0.91 (n~7) 7.6 

Mancozeb DFR Studies on Grapes in CA, MRID 418369-01 

This study was conducted at a 40 acre vineyard in Biola, California following the application of 
Dithane DF to grapes. The untreated row was located 100 feet upwind and upslope from the three 
treated rows. Three applications, one month apart, were made with an airblast sprayer at an 
application rate of3.2 lb ai/acre and a spray volume of 50 gallons per acre. No tank mix samples 
were taken. Rainfall and temperature data were recorded and were normal for this region with 
some rain occurring between applications one and three, however, no rain occurred from several 
days before the final application to end of the DFR study. In-furrow irrigation was provided four 
times during the study. 
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Triplicate DFR samples were collected out to day 80 following the third application using 1.2 
or 1.75 cm diameter leaf punches. The diameter (1.75 cm) stated in the report conflicts with the 
diameter (1.2 cm) listed in the protocol amendment. Fifty disks were collected per sample for a 
total leaf surface area of 113 or 240 cm2 

. Residues were immediately dislodged at 200 cycles/min 
for ten minutes in two successive 100 ml solutions which contained 2 percent Aerosol OT-75 and 2 
percent ZnC12. Field spikes and controls were prepared using separate leaf punches. The samples 
were analyzed for mancozeb by GC/FPD measurement of CS2 in the headspace of a sealed vial. 
The samples were analyzed for ETU using HPLC with UV detection. Samples taken on days 31 
and 80 required filtration and column cleanup to remove interferences, while samples taken prior to 
day 31 only required filtration. The LOQs were 0.02 ppm (0.017 or 0.035 ug/cm2) for mancozeb 
and 0.01 ppm (0.0083 or 0.018 ug/cm2

) for ETU. 

The average field recovery for 21 mancozeb controls fortified at 1 PPM (0.83 or 1.7 ug/cm2
) 

was 63 ± 11 percent with a range of 38.9 to 87.3 percent. The average field recoveries for ETU 
fortified at 1 PPM (0.83 or 1.7 ug/cm2

) was 79.1 ±...31.7 percent with arange ofO to 130 percent. 
Concurrent laboratory recoveries averaged 84.7 ±...11 percent for mancozeb and 91±10 percent for 
ETU. The laboratory fortification levels were at lX and 1 OX the LOQ for both mancozeb and ETU. 
The data were corrected for field and laboratory recovery. 

The results of this study are presented in Table 30. All of the mancozeb results were 86X or 
more above the LOQ while seven of the twelve ETU results were below the LOQ. The discrepancy 
in the leaf area affects the DFR levels but not the dissipation rate. 

Table 30 -Dissipation ofMancozeb Applied to Grapes in Biota, California 

Analyte A.pplication Rate DATODFR AverageTransfer Correlation Half Life 
(lb ai/acre) (ug/cm2) Efficiency (o/n) Coefficient (days) 

Mancozeb 3.2 13.7or20.I 32.5 or47.6 0.92(n~l2) 35.4 
ETU 0.074 or 0.109 0.88(n~l2) 16.3 

Mancozeb DFR Studies on Grapes in CA, MRID 411339-01 

This study was conducted at two vineyards in California following the application of Menzate 
200 dry flowable (75 percent mancozeb) to Thompson seedless grapes on wires. The untreated 
rows at both sites (Fresno and Madera) were located 15 rows upwind and upslope from the eight 
treated rows. Three applications (when new shoots were 8 to l 0 inches long, at prebloom and at 
bloom) were made with an airblast sprayer at an application rate of 3.2 lb ai/acre and a spray 
volume of 50 gallons per acre. No tank mix samples were taken. Rainfall and temperature data 
were recorded and later submitted as MRID 415522-01 and no significant rain occurred during the 
study. 

Quadruplicate DFR samples were collected out to day 35 following the third application using 
the Iwata method and a one inch diameter leaf punch. Fifty disks were collected per sample for a 
total leaf surface area of 507 cm2 . The samples were shipped on ice overnight to the lab where they 
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were either dislodged in a solution ofSurten in water (A samples) or a solution ofSurten and ZnC12 

in water (B samples) or they were ground up and directly analyzed© samples). The forth replicates 
(D samples) were dislodged using method Band then ground up for total ETU determination. The 
dislodging process was done by adding the leaf disks to 100 ml of dislodging solution and tumbling 
in a Kendall Mixer at 60 RPM for 15 minutes. This process was repeated three times for a total 
dislodging solution volume of 300 ml. The samples were analyzed for mancozeb by GC/FPD 
measurement of CS2 evolved from the reaction of mancozeb with dilute HCL and SnCl,, purified in 
a trap ofH2S04 and absorbed in a cryogenic methanol trap. The sample was not agitated during 
aliquot withdrawal. The samples were analyzed for ETU using HPLC with UV detection following 
filtration through a 0.45um millipore filter. The LODs were 0.01 ug/cm2 for mancozeb and 0.01 
ug/cm2 for ETU. 

Field spikes and negative controls were prepared from leaf disks collected from the untreated 
plot prior to collection from the treated plot using the same leaf punches. The disks were shipped 
overnight and dislodged in laboratory in the same manner as the samples. The average field 
recovery for the mancozeb controls fortified at 50 or I 00 ug and dislodged using method B was 
84.3 ± 8.4 percent (n=6) . The average field recovery for the ETU controls fortified at 5 or I 0 ug 
and dislodged using method B was 86.6 ± 5. 7 percent (n=6). Concurrent laboratory recoveries 
using method B averaged 83.5±10.6 percent (n=3) for mancozeb and 90.3 ±7.3 percent (n=9) for 
ETU. Similar recoveries were also obtained when using methods A and C. The laboratory 
fortification levels were I OX, 20X and 1 OOX the LOD for mancozeb and IX and 2X the LOD for 
ETU. The data were corrected for the average of field and laboratory recovery. No residues were 
found on the control samples. The results of this study are presented in Table 31. All of the 
mancozeb results were 86X or more above the LOD while no ETU residues were detected .. 

Table 31 - Dissipation of Mancozeb Applied to Grapes in California 

Analyte Application Rate DATODFR Average Transfer Correlation Half Life 
(lb ai/acre) (ug/cm2

) Efficiency (o/o) Coefficient (days) 

Mancozeb - Fresno 3.2 3.7 9.9 0.96 9.6 
Mancozeb - Madera 3.4 0.99 15.2 
ETU - All sites ND NIA 

Mancozeb Turf Transferable Residue Study - MRID 449585-01 

This study measured TTR of mancozeb and ETU following ground boom sprayer application 
of Dithane F-45 fungicide to turf. This study was conducted at three test sites which were located 
in Creedmore, North Carolina, Hamburg, Pennsylvania and Madera, California. Two plots were 
established at each site and the control plots were located 189, 313 and >450 feet away from the 
treated plots. Turf varieties treated included Bermudagrass in NC, Kentucky Bluegrass in PA and 
Tall Fescue in CA. The turf had been mowed to 1.25" in NC, 1" in PA and 2" in CA one or two 
days prior to application. The turf was mowed again prior to day five sampling in NC, aft<:r day 
ten sampling in PA and two days prior to day ten sampling in CA. Weather data were collected and 
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significant rainfall occurred on Dat 3 in NC (0.43") and Dat 12 in PA (0.15"). Irrigation occurred 
only at the CA site (four times for a total of2.52 inches). 

The application rates (lb/ai/l 000 ft2) were 0.37 for NC, 0.24 for PA and 0.26 for CA and only 
one application was made. The maximum label application rate is 0.4 lb/1000 ft2 per application 
and repeat applications at 5-14 day intervals are permitted throughout the growing season. The 
applications were made using ground boom sprayers with a spray volume of 2 gallons per 1000 ft2 

and a surfactant was used. 

Triplicate samples were collected up to one day before the application then approximately 0, 
0.33, 1, 2, 3, 4, 5, 7, 10 and 14 days after the application. The samples were collected on cotton 
cloth using the "Modified California Roller" technique which was developed by the ORETF. The 
surface area of the cloth exposed to the turf was 5574 cm2. Field spikes for mancozeb were 
prepared by wiping the cloth in a jar that contained a known amount of spiking solution. Field 
spikes for ETU were prepared by pouring a vial of spike solution onto the cloth. The spike samples 
and controls were then handled, shipped and stored in the same manner as the samples collected 
from the treated plot. The maximum sample to analysis interval (SAI) was 33 days for both 
mancozeb samples and field spikes. The maximum SAI was 12 days for ETU samples and 8 days 
for ETU field spikes. 

In preparation for analysis, the residues were extracted placing the cloth in a jar with 1 liter of 
an aqueous solution of zinc chloride and EDT A and shaking for five minutes. The samples were 
analyzed for mancozeb using a method that involves the conversion of mancozeb to CS2 in a sealed 
vial and GC/FPD analysis of the headspace. The samples were analyzed for ETU using isocratic 
HPLC with UV detection following filtration through a 0.45 urn nylon filter. These methods and 
validation data were included in the study report. The LOQs were 0.0043 ug/cm2 for mancozeb 
and 0.0018 ug/cm2 for ETU. The LODs were 0.0018 ug/cm2 for mancozeb and 0.0009 ug/cm2 for 
ETU. The average laboratory recoveries were 96 ± 11.3 percent (n=48) for mancozeb and 94.5 ± 
16.3 percent (n= 42) for ETU and were satisfactory at all of the fortification levels. The 
fortification levels were 0.0036 to 0.0144 ug/cm2 for mancozeb and 0.0018 to 0.0179 ug/cm2 for 
ETU. The average field recoveries for mancozeb were 92.6 percent (n= 18) at 0.009 ug/cm2 and 
92.2% (n=l8) at 0.045 ug/cm2

. The field recoveries for ETU were 87.3 ± 32.5 percent at 0.0045 
ug/cm2 and 83.9 ± 22.1 percent at 0.018 ug/cm2

· 

The results of this study are summarized in the Table 32. Most of the mancozeb results were 
lX or more above the LOQ. All of the control samples for mancozeb were below the LOQ and 
most were below the LOD. Most of the ETU results were below the LOQ, however, many of the 
ETU results in the untreated control samples for the North Carolina and California sites were 
greater than or equal to the ETU results in the corresponding treated samples. All of the 
Pennsylvania samples including the controls were below the LOQ. Given the above data 
characteristics, it was not possible to calculate dissipation curves for ETU. 
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Table 32 -Dissipation ofMancozeb Applied to Turf 

Analyte (Site) Application Rate DAT 0 TTR (ug/cm2
) Correlation Half Life 

(lb aiflOOO fr) Coefficient (days) 

Mancozeb (NC) 0.37 0.15 :!: 0.0068 0.96 (n=30) 3.0 
Mancozeb (PA) 0.24 0.078 :!: 0.0082 0.80 (n=30) 6.6 
Mancozeb (CA) 0.26 0.19 :!: 0.011 0.95 (n=30) 2.3 

ETU (NC 0.0026 (highest value that occurred on DAT 0.33) NA NA 
ETU (PA) 0.0009 (all values were less than the LOQ) NA NA 
ETU(CA) 0.0195 (highest va1ue that occurred on DAT 4) NA NA 

Overall Summary of Submitted DFR and TTR Studies 

A summary of the pertinent data extracted from the submitted studies is included in Tables 33 
and 34. Most of the mancozeb results were above the LOQs and/or field fortification levels out to 
the last days of the study. Many ETU results were near the LOQ and/or below the field fortification 
levels early in the study. It should be noted that the 1999 data from the Florida Tomato DFR study 
is oflimited value because 7.4 inches ofrain fell on DAT 3. The California grape data from MRID 
418369-01 and the California Field Tomato data from MRID 418369-02 are problematic because of 
conflicting statements in the study reports and field protocol amendments regarding the leaf punch 
diameters. The 1986 California Grape Study (MRID 411339) is unique because a different 
extraction method was used for each replicate. Detailed spreadsheet analysis of each study is 
included in Appendix D. 

Table 33 - Summary of Mancozeb DFR Data for Crops 

MRJD CROP Application Lb ai/acre Initial DFR R Half Life Field 
(Year) (Location) Method (ug/cm') (Days) Recove'1' 

449596-0 I (99) CA Grapes (Poplar) Airblast 1.9 + 2.0 (7 days) 1 4.53 0.93 17.8 90% 
4I8369-0I(9I) CA Grapes (Biota) Airblast 3.2 * 3 (1 month)2 13.7 0.92 35.4 6311/o 
4I I339-0I(86) CA Grapes (Madera) Airblast 3.2 * 3 3.57 0.97 13.3 87% 
4I I339-0I(86) CA Grapes (Fresno) Airblast 3.2 * 3 3.60 0.97 9.5 87% 

4496I7-0I(99) NC Green House Handgun 2.3 + 2.3 (7 days) 5.I 0.97 IO.I 97% 
Tomatoes 

449596-02(99) NY Apples Airblast 5.0 + 5.0 (7 days) I6.5 0.98 9.4 83% 
449596-02(99) WA Apples Airblast 5.0 + 5.0 (7 days) 15.9 0.94 21.9 89% 

418369-02(91) CA Field Tomatoes Groundboom 2.4 • 3.0 (10 days) 6.85 0.92 I 1.7 55% 
4 I 8369-02(9 I) MD Field Tomatoes Airblast 2.3 • 5 (7-I5 days) 5.33 0.96 9.9 9911/0 

449596-03(99) CA Field Tomatoes Groundboom 1.7 + 1.7 (6 days) 6.77 0.97 6.3 98% 
449596-03(99) FL Field Tomatoes Groundboom 2.5 + 2.5 (6 days) 7.40 0.95 4.9 98% 
425602-0I(9I) FL Field Tomatoes Groundboom 2.3 '3.0 (7 days) 4.83 0.97 8. I 75-340% 

Note I -This means that 1.9 lb ai/acre was applied followed by an application of2.0 lb ai/acre 7 days later. 
Note 2 - This means that 3.2 lb ai/acre was applied 3 times with an application interval of one month between each application. 
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Table 34 - Summary of ETU DFR Data for Crops 

MRID CROP Application Lb ai/Acre Initial R Half Field Recovery 
Method (Application DFR Life (Fort levels in 

Interval) (uglcm') (Days) ug/cm2) 

449596-01 CA Grapes Airblast 1.9 + 2.0 (7 days) 0.055 0.78 10.4 43% (0.0125,0.05) 
418369-01 CA Grapes Airblast 3.2 ' 3 (30 days) 0.074 0.88 16.3 79% (l.7) 
411339-01 CA Grapes Airblast 3.2' 3 (16 days) <0.01 NIA NIA 88% (0.01, 0.02) 

449617-01 NC Green House Handgun 2.3 + 2.3 (7 days) 0.013 0.75 9.1 99%(0.0125, 0.05) 
Tomatoes 

449596-02 NY Apples Airblast 5.0 + 5.0(7 days) 0.22 0.88 7.7 73%(0.0125,0.05) 
449596-02 WA Apples Airblast 5.0 + 5.0(7 days) 0.053 0.84 28.0 77%(0.0125,0.05) 

418369-02 CA Field Tomatoes Groundboom 2.4 * 3 (10 days) O.Q70 0.76 7.4 73% (1.0) 
418369-02 MD Field Tomatoes Airblast 2.3 * 5 (10 days) 0.087 0.91 7.6 67% (1.0) 
425602-01 FL Field Tomatoes Groundboom 2.3 * 14(7 days) O.ol8 0.71 19.5 36% (1.0) 
449596-03 CA Fleld Tomatoes Gtoundboom 2.5 + 2.5 (6 days) 0.011 0.84 4.3 102% (0.0125, 05) 
449596-03 FL Field Tomatoes Groundboom 2.3 ' 3(7 days) 0.0023 0.86 3.2 98% (0.0125, 05) 

R = Correlation Coefficient 

Application of the Study Data to the Exposure Scenarios 

Mancozeb is used on fourteen crop groups but dislodgeable foliar residue studies were 
submitted for only 4 crops. The DFR studies were extrapolated to the remaining crops by 
considering the effects of application method, crop morphology and climate. A comparison of the 
effect of these three variables as observed in the submitted DFR studies is provided in Table 35. 
The location had the largest effect on halflife and skews the effect of application method and crop 
morphology because 4 of the 7 airblast studies were done in the west while all 4 of the ground
boom studies were done in the east. Based upon this information the data were extrapolated from 
the DFR studies to the labeled crops as shown in Table 36. The location of the crop was given 
priority followed by application method and crop type. 

Where two or more studies were available for the same crop type and climate the study with the 
best data quality was selected to represent that scenario. Typically the more recent studies had 
better data quality because the field fortification levels were usually more representative of the 
measured DFR levels, the field recovery was less variable and the limits of quantification were 
lower. This is especially true for ETU which had lower field fortification levels (0.0125 ug/cm2 and 
0.05 ug/cm2) for the recent studies than for the older studies (0.01, 1.0 and 1. 7 ug/cm2). In the case 
of Florida field tomatoes, however, an older study was used because a substantial rain event (7.4 
inches) occurred on DAT 3 of the more recent study. The older California tomato and grape studies 
(MRIDs 418369-01and418369-02) also had conflicting statements regarding the leaf punch 
diameters. 
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Table 35 - Effect of Crop Conditions on Mancozeb/ETU Transfer Efficiency and Half Life 

Crop Conditions Number of Mancozeb Transfer Mancozeb Half ETUHalf 
Sites Efficiency (%) Life( days) Life (days) 

Location: 
West 7 22.7 :1: 8.5 16.6 :1: 9.0 13.2 :1: 8.3 
East 5 17.1 :1: 3.1 8.5 :1: 1.9 10.9 :1: 4.8 

Crop Type: 
Apples (NY, WA) 2 20.9, 15.7 9.4, 21.9 27.7, 7.7 
Grapes (CA, CA, CA, CA) 4 12.3, 32.5 19.0 :1: 9.9 10.3,16.3 
Tomatoes (CA *2, FL *2, MD, NC) 6 19.6:1: 6.4 8.5 + 2.4 9.5 + 5.1 

Table 36 - Assignment of Mancozeb DFR Study Data to Labeled Crops 

Crop Group Region Study Used (MRID) Parameters Matched 
(Labeled Crops) 

Berry, low (Cranberry) East NY Airblast apple (449596-02) climate 

Bunch Bundle (Banana) Tropical Florida Groundboom Field Tomato (425602-01) climate 

Bunch Bundle (Tobacco) East NC Greenhouse Handwand Tomato (449617-01) applicatiOn method, climate 
Florida Groundboom Tomato (425602-01) application method, climate 

Cut Flowers All NC Greenhouse Handwand Tomato (449617-01) application method, c:limate 

Field/row crops low/medium East Florida Groundboom Tomato ( 425602-01) application method, dimate 
West California Groundboom Tomato (449596-02) application method, climate 

Field/row crops, tall (Com) East Florida Groundboom Field Tomato (425602-01) application method, climate 
West California Groundboom Field Tomato (449596-02) application method, climate 

Trees, fruit, deciduous East NY Airblast Apple (449596-02) crop, application method, climate 
(Apple, Pear) West WA Airblast Apple ( 449596-02) crop, application method, climate 

Trees, fruit, evergreen East NY Airblast apple ( 449596-02) application method, climate 
(Conifer, Papaya) West WA Airblast apple (449596-02) application method, cilimate 

Turfi'sod Southeast NC Groundboom Turf(449585-0l) crop, application method, climate 
Northeast PA Groundboom Turf (449585-01) crop, application method, climate 
West CA Groundboom Turf ( 449585-01) crop, application method, climate 

Vegetable, cucurbit East Florida Groundboom Tomato (425602-01) application method, climate 
West California Groundboom Tomato (449596-02) application method, climate 

Vegetable, fruiting (Tomato) East FloridaGroundboom Tomato (425602-01) crop, application method, climate 
West California Groundboom Tomato (449596-02) crop, application method, climate 

Vegetable, "root" East Florida Groundboom Tomato (425602-01) application method, cl:imate 
West California Groundboom Tomato (449596-02) application method, chmate 

Vegetable, Stem/ Stalk West California Groundboom Field Tomato (449596-02) application method, climate 
(Asparagus) East Florida Groundboom Field Tomato (425602-01) application method, climate 

Vine/trellis (Grapes) West CA Airblast Grapes (449596-01) crop, application method, climate 
East NY Airblast Apple (449596-02) application method, climate 
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2.2.3 - Exposure Assumptions, Factors and Transfer Coefficients 

A series of assumptions, factors and transfer coefficients served as the basis for completing the 
occupational postapplication worker risk assessments. Each assumption and factor is detailed 
below. 

• The body weights, dermal absorption factors and toxicological endpoints are the same as those 
used for the occupational handler assessments. 

• Only maximum application rates were used for most of the postapplication assessments 
because of the complexity of the calculations which involved short/intermediate-term, chronic 
and cancer endpoints for 13 agronomic groups. The average rates as obtained from NASS or 
CA DPR (see Table 5) were used for the cancer risk assessments of grapes, apples and pears. 
The average rate for ornamentals was also used for chronic exposure scenarios. 

• The use of common engineering controls as well as personal protective equipment or clothing 
is not considered a practical solution for mitigating postapplication worker risks as described in 
the Agency's Worker Protection Standard ( 40CFR170). 

• Short/intermediate-term and chronic non-cancer post application risks were calculated by 
comparing single day exposures. The rolling average approach was not used because the 
mancozeb residues typically dissipated at a low rate and because mancozeb is applied at 
frequent intervals. The rolling average approach results in greater amount of risk refinement 
when the residues dissipate quickly and the applications are infrequent. 

• A pseudo-first order kinetics analysis was used to analyze mancozeb residue dissipation over 
time as outlined in the Agency's draft Series 875 Postapplication Exposure Monitoring 
Guidelines. A more sophisticated curve-fitting approach was not warranted because the 
correlation coefficients in the analysis were appropriate and the data have been used generically 
to extrapolate to a variety of other crops where decay rates and mechanisms may differ (i.e., 
any sophistication gained with a curve fitting technique would be lost in an extrapolation to 
another crop). 

• When the Agency extrapolated the available DFR data to other crops, it adjusted the data for 
differences in application rate using a simple proportional approach. This approach seems to 
be the most appropriate given the data which are available. This approach is commonly used in 
Agency postapplication risk assessments. 

• All postapplication cancer risk have been assessed using 30 days per year for professional 
farmworkers and 10 days per year for private growers. 

• The risks for hand harvesting asparagus were assumed to be negligible because mancozeb has a 
PHI of 120 days for asparagus. 

74 

75



HED Records Center Series 361 Science Reviews - File R099969 - Page 76 of 435 

• Risks were calculated using generic (specific to a crop/activity combination but independent of 
the chemical used) transfer coefficients that represent many different types of cultural practices. 
A listing of the transfer coefficients used in this assessment is given in Table 37. These 
transfer coefficients were taken from the Agency's revised policy entitled Policy 003.l Science 
Advisory Council For Exposure Policy Regarding Agricultural Transfer Coefficients (August 
7, 2000) and are subject to further revision as more data becomes available. 

• The transfer coefficient (255 cm2/hour) for tomato tying from the 1991 Tomato Re-entry Study 
(MRID 425602-0lB) was not used because the transfer coefficient (1000 cm2/hour) in Policy 
0.001.1 was derived from a more recent study (MRID 409665) which had higher quality data. 

2.2.4 Occupational Postapplication Exposure and Non-Cancer Risk Estimates 

The occupational postapplication exposure and non-cancer risk calculations are presented in this 
section. Noncancer risks were calculated using the Margin of Exposure (MOE) which is a ratio of 
the body burden to the toxicological endpoint of concern. Body burden values are calculated by 
first calculating exposures by considering transferable residue levels in areas where people work 
(i.e., the potential sources of exposure) and the kinds of jobs or tasks that are required to produce 
agricultural commodities and to maintain other areas such as golf courses. These factors are 
represented by DFR or TTR concentrations and by transfer coefficients. Exposures are calculated 
by multiplying these factors by an 8 hour work day. Exposures are then normalized by body weight 
and adjusted for dermal absorption to calculate absorbed dose (i.e., body burdens). MOEs were 
then calculated. Postapplication risks diminish over time because mancozeb residues eventually 
dissipate in the environment. As a result risk values were calculated over time based on changing 
residue levels .. 

Estimation of Residue Levels Using Dissipation Kinetics 

The first step in the postapplication risk assessment was to complete an analysis of the: 
available dislodgeable foliar residue (DFR) and turf transferable residue (TTR) data. All residue 
data generated in the referenced studies are summarized in Appendix D as well as in Tables 33 and 
34 above. As discussed in Section 2.2.2 above, data from the 4 DFR studies were used to calculate 
risks for all agronomic crop groups. Best fit DFR levels were calculated based on empirical data 
using the equation D2-l 6 from Series 875-0ccupational and Residential Test Guidelines: Group B
Postapplication Exposure Monitoring Test Guidelines. The summary of the available chemical
specific DFR data were developed based on a semilog regression of the empirical dissipation data 
using a commercial spreadsheet linear regression function. Half-lives were calculated using the 
algorithm (T112 = -Ln 2/slope). The results of those statistical analyses were used to calculate best 
fit concentrations over time using the following pseudo-first order equation: 

C = C PAl(r)*M 
rmvir(f) envir(O)e 
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Where: 

C,.,;,(•) = dislodgeable foliar or turf transferable residue concentration (µg/cm2
) that represents the amount of 

residue on the surface of a contacted leaf surface that is available for dermal exposure at time (t); 
Cenvir(o);::; same as above at time (O); 
e ~atural logarithms base function; 
PAI,= postapplication interval or dissipation time (e.g., days after treatment or DAT); and 
M = slope of line generated during linear regression of data [In(C'"'") versus PAI]. 

In cases where no chemical-specific residue dissipation data are available, the Agency typically 
uses a generic dissipation model to complete risk calculations. In this case, the Agency has 
determined that it is more appropriate, however, to extrapolate using mancozeb-specific dissipation 
data in the risk assessment for other currently labeled crops than it is to use the generic dissipation 
model. This approach is consistent with current Agency policies for generating transferable 
/dislodgeable residue data. Based upon this information the data were extrapolated from the DFR 
studies to the labeled crops as shown in Table 36. The location of the crop was given priority 
followed by application method and crop type. 

Daily Exposure: The next step in the risk assessment process was to calculate dermal 
exposure values (remembering that inhalation exposures are not assessed for these scenarios) on 
each post-application day after application using the following equation (see equation D2-20 from 
Series 875-0ccupational and Residential Test Guidelines: Group B-Postapplication Exposure 
Monitoring Test Guidelines and Residential SOP 3.2: Postapplication Dermal Potential Doses 
From Pesticide Residues On Gardens): 

DE(tl (mg/day)= (T~,l (µg/cm2
) x TC (cm2/hr) x Hr/Day)/1000 (µg/mg) 

Where: 
DE(t) 

TR(t) 

TC 
Hr/day 

Daily exposure or amount deposited on the surface of the skin at time (t) attributable for 
activity in a previously treated area, also referred to as potential dose (mg ai/day); 
Dislodgeable foliar or turf transferable residue at time (t) where the longest duration is 
dictated by the decay time observed in the studies (µg/cm2

); 

Transfer Coefficient (cm2/hour); and 
Exposure duration meant to represent a typical workday (hours). 

Daily Dose and Margins of Exposure: The use of dissipation data and the manner in which 
daily postapplication dermal exposure values were calculated are inherently different than with 
handler exposures. Once daily exposure values are calculated, however, the calculation of daily 
absorbed dose and the resulting Margin of Exposure values use the same algorithms that are 
described for the handler exposures. These calculations are completed for each day after 
application. 

It should be noted that there were several scenarios for which no appropriate exposure data are 
known to exist. The scope of the Agency's revised policy 003 for transfer coefficients should also 
be considered as it only quantitatively addresses risks where the transfer coefficient model is 
appropriate (i.e., where foliar contact is known to exist). There are many kinds of potential 
exposure pathways that do not involve foliar contact that have not been addressed in this risk 

76 

77



HED Records Center Series 361 Science Reviews - File R099969 - Page 78 of 435 

assessment (as defined in policy 003, refer to that document for a complete list). The scenarios 
include: 

• Transplanting many crops including in the ornamental and forestry industry; 
• Various operations with Christmas trees such as pruning or baling; 

[Note: Additional DFR data on different crops could refine exposure and risk estimates.] 

Mechanized practices can be divided into fully mechanized activities that meet the definition of"No 
contact" in the Agency's Worker Protection Standard (WPS) and mechanically assisted practices 
with potential for exposure. In the case of fully mechanized activities, the Agency 
does not complete a quantitative exposure assessment but addresses these types of potential 
exposures qualitatively by allowing early entry as described in the WPS. 

"A worker may enter a treated area during a restricted-entry interval ifthe agricultural 
employer assures that both of the following are met: (1) The worker will have no contact with 
anything that has been treated with the pesticide to which the restricted-entry interval applies 
including, but not limited to, soil, water, air, or surfaces of plants; and (2) no such entry is 
allowed until any inhalation exposure level listed in the labeling has been reached or any 
ventilation criteria established by§ 170.110 (c)(3) or in the labeling have been met." 

In cases of partially mechanized activities where the potential for exposure exists, the Agency 
assesses the resulting exposures similarly to those resulting from hand labor activities (i.e., transfer 
coefficients are used to represent exposures associated with the activity). Available use and usage 
information have been used to characterize the predominance of these activities that meet 1he fully 
mechanized ("No contact") and the mechanically assisted definitions in the risk assessment to allow 
risk managers flexibility in their decisions with regard to various segments of the exposed 
population for mancozeb. The Agency also acknowledges that there is some potential for exposure 
because individuals engaged in fully mechanized activities have short-term excursions from the 
protected area for various reasons (e.g., unclogging machinery or equipment inspection for 
breakage). In these cases, the WPS§ 170.112 exception for short-term activities applies. 

The level of concern for all assessments (ie the target MOE) is the same as for handlers as 
discussed in Section 1.4. Short-intermediate term and in a few cases, chronic post application 
exposures were evaluated for both mancozeb and ETU. The ETU exposure was calculated as 
described in section 2.1.4 by adding the ETU dose absorbed from the leaf surface to the ETU that is 
metabolically converted from absorbed mancozeb. 
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Table 37 - Post Application Exposure Scenarios an Transfer Coefficients 

Crop Type (Specific Crops) Post Application Exposure Scenarios Transfer 
Coefficient 

(cm2/hr) 

Berry, low (Cranberry) Low - Irrigation, scouting, pruning, thinning, rake harvest 400 

Bunch/bundle (Banana) Low - Irrigation, handweeding, scouting immature/Iow foliage plants 100 
Medium - Irrigation and scouting mature/high foliage plants 1300 
Hjgh - Hand harvesting, pruning, weeding, 2000 

Bunch/bundle (Tobacco Seedlings) Low - Irrigation, scouting, thinning, weeding immature plants 100 

Bunch/bundle (Tobacco Fields) Low - Irrigation, scouting, thinning, weeding immature plants 100 
Medium - Irrigation and scouting mature plants 1300 
High - Hand harvesting, pruning, weeding, topping 2000 

Cut Flowers (Greenhouse) Low - Irrigation, scouting, thinning weeding immature low foliage plants 2500 
Medium - Irrigation, scouting mature/high foliage plants 4000 
High - Hand harvesting, pruning, thinning, pinching 7000 

Field/Row Crops, low/medium Low - Irrigation, scouting, thinning, weeding immature plants 100 
(Small grains, Cotton, Peanuts, Medium - Sarne as above on mature plants 1500 
Sugarbeets) High - Hand Harvesting 2500 

Field/row crop, tall (Com) Medium - Scouting, weeding more mature plants 400 
High - Scouting, weeding, irrigation mature plants 1000 
Very High - Sweetcorn hand harvest or detasseling 17000 

Ornamental Plants Grown in a Greenhouse Low - Pruning on citrus, tying 110 
(Excluding Cut Flowers) Medium - Hand pinching on Mums 175 

High - Moving Potted Plants 400 

Tree, fruit, deciduous Low - Irrigation, scouting, "veeding 1000 
(apples, pears) High - Harvesting, pruning, training, tying, thinning 3000 

Tree, fruit. evergreen Low - Irrigation, scouting, hand weeding 1000 
(Conifer, Papaya) Medium - Shearing, harvesting, bagging, tying 3000 

Turf, sod Low-Mowing 500 
High - Transplanting, hand weeding 16500 

Vegetable, cucurbit Low - Irrigation, scouting, thinning weeding immature plants 500 
(Cucumbers, squash, melons) Medium - Irrigation and scouting mature plants 1500 

High - Hand harvesting, pulling, leaf thinning, thinning, turning 2500 

Vegetable, fruiting (Tomato) Low - Irrigation, scouting, thinning, weeding immature plants 500 
Medium - Irrigation and scouting mature plants 700 
High - Hand harvesting, pruning, staking, tying 1000 

Vegetable, "root" Low - Irrigation, scouting, thinning weeding immature plants 300 
(Dry Onions, Potatoes) Medium - Irrigation and scouting mature plants 1500 

High - Hand harvesting 2500 

Vegetable, stem/stalk (Asparagus) Low - Irrigation, scouting, thinning, weeding immature plants 300 
Medium - Irrigation and scouting mature plants 500 

Vine/trellis (Grapes) Low ~ Hedging, irrigation, scouting, hand weeding 500 
Medium - Scouting, training, tying 1000 
High - Hand harvest, leaf pulling, thinning, pruning, training/tying 5000 
Very High - grape girdling, cane turning 10000 
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Short/Intermediate-Term Risk Summary: A summary of these risks is provided in Tables 38 
and 39 and the calculations are included in Appendices E and F. The transfer coefficients listed 
in Table 37 were used to represent different types of cultural practices for each crop group. All 
of the mancozeb MO Es except for the very high exposure eastern grape scenarios (girdling and 
cane turning) meet or exceed the required uncertainty factor of 100 at the currently labeled REI 
of24 hours. The eastern grape scenario achieves a mancozeb MOE of 100 by day 3. The ETU 
MO Es are similar to the mancozeb MO Es. 

Chronic Risk Summary: Detailed results and calculations for chronic risks are also presented 
in Appendices E and F and summaries are provided in Tables 40 and 41. Of the fifteen crop 
groups evaluated for short and intermediate term risk only three groups were thought to have 
chronic exposures. These include greenhouse cut flowers, greenhouse ornamental plants and 
greenhouse tomatoes. The mancozeb MO Es for all of the scenarios associated with these three 
crops are greater than 100 on day 0 and are not of concern. With the exception of the high 
exposure cut flower scenario (which includes hand harvesting, pruning, thinning and pinching), 
most of the ETU MOEs are greater than 100 on day 0. The MOE for the cut flower scenario 
rises to above JOO by day 6. 
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Table 38 - Mancozeb Postapplication ShorUintermediate Term Non-Cancer Risks 

Crop Group Short/Intermediate Term MOE on Day 0 (Days when MOE >100) 

Application Low Medium High Very High 
Rate Exposure Exposure Exposure Exposure 

(lb a.i./acre) Scenarios* Scenarios* Scenarios* Scenarios* 

Berry, low (Cranberry) 4.8 1300 NA NA NA 

Bunch, bundle (Banana) 2.4 12000 950 620 NA 

Bunch, bundle (Tobacco Seedlings) 2.0 19000 NA NA NA 

Bunch, bundle (Tobacco Fields) 1.5 20000 1500 990 NA 

Cut Flowers 1.6 910 570 330 NA 

Field/row crops, low/med - West 1.6 12000 820 490 NA 
Field/row crops, low/med - East 1.6 20000 1300 800 NA 

Field/row crop, tall- West 12 NA 4100 1600 97 (I) 
Field/row crop, tall - East 1.2 NA 6700 2700 160 

Ornamental Plants Grown in a Greenhouse 1.6 21000 13000 5700 NA 

Papaya 2.0 1500 490 NA NA 

Trees, fruit, deciduous - West Prebloom 4.8 510 NA 170 NA 
Trees, fruit, deciduous - West Extended 2.4 1000 NA 340 NA 

Trees, fruit, deciduous - East Preb\oom 4.8 530 NA 180 NA 
Trees, fruit, deciduous - East Extended 2.4 llOO NA 350 NA 

Trees, Christmas - West 3.2 770 260 NA NA 
Trees, Christmas - East 3.2 800 270 NA NA 

Turf - California 17.4 56000 NA 1700 NA 
Turf - North Carolina 17.4 98000 NA 3000 NA 
Turf - Pennsylvania 17.4 130000 NA 3800 NA 

Vegetable, cucurbit - West 2.4 1600 550 330 NA 
Vegetable, cucurbit - East 2.4 2700 890 540 NA 

Vegetable, fruiting - West 1.6 2500 1800 1200 NA 
Vegetable, fruiting - East 2.4 2500 1800 1200 NA 

Vegetable, root - West 2.4 2700 550 330 NA 
Vegetable, root- East 2.4 4500 890 540 NA 

Vegetable, Stem/Stalk - West 1.6 4000 2400 NA NA 
Vegetable, Stem/Stalk - East 1.6 6700 4000 NA NA 

Vine/trellis - West 2.0 3600 1800 360 180 
Vine/trellis - East 3.2 1600 800 160 79 (3) 

*Task descriptions for each crop and exposure scenario are included in Table 37. 
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Table 39 - ETU Post Application Short/Intermediate Term Non-Cancer Risks 

Crop Group Short/Intermediate Term MOE on Day 0 

Application Low Medium High Ve1·yHigh 
Rate Exposure Exposure Exposure Exposure 

(lb a.i./acre) Scenarios* Scenarios* Scenarios* Scenarios* 

Berry, low (Cranberry) 4.8 1400 NA NA NA 

Bunch, bundle (Banana) 2.4 36000 2800 1800 NA 

Bunch, bundle (Tobacco Seedlings) 2.0 68000 NA NA NA 

Bunch, bundle (Tobacco Fields) 1.5 58000 4500 2900 NA 

Cut Flowers 1.6 3400 2100 1200 NA 

Field/row crops, low/med - \\test 1.6 50000 3400 2000 :~A 
Field/row crops, low/med - East 1.6 59000 3900 2400 NA 

Field/rovr crop, tall- West l.2 NA 17000 6700 400 
Field/row crop, tall - East 1.2 NA 20000 7900 460 

Ornamental Plants Grown in a Greenlmuse 1.6 76000 48000 21000 NA 

Papaya 2.0 4300 1400 540 NA 

Trees, fruit, deciduous - West Prebloom 4.8 1500 NA 510 NA 
Trees, fruit, deciduous - West Extended 2.4 3!00 NA lOOO NA 

Trees, fruit, deciduous - East Prebloom 4.8 570 NA 190 NA 
Trees, fruit, deciduous - East Extended 2.4 llOO NA 380 NA 

Trees, Christmas - West 3.2 2300 770 NA NA 
Trees, Christmas - East 3.2 850 280 NA NA 

Turf - California l 7.4 14000 NA 430 l\A 
Turf - North Carolina 17.4 94000 NA 2800 NA 
Turf - Pennsylvania l 7.4 !30000 NA 4000 NA 

Vegetable, cucurbit - West 2.4 6700 2200 !300 NA 
Vegetable, cucurbit - East 2.4 7900 2600 1600 NA 

Vegetable, fruiting - West 1.6 10000 7200 5000 NA 
Vegetable, fruiting - East 2.4 7200 5200 3600 NA 

Vegetable, root - West 2.4 11000 2200 l300 NA 
Vegetable, root - East 2.4 13000 2600 1600 NA 

Vegetable, Stem/Stalk, - West 1.6 16000 9800 NA NA 
Vegetable, Stem/Stalk - East 1.6 17000 12000 NA NA 

Vine/trellis - West 2.0 3900 1800 400 200 
Vine/trellis - East 3.2 1700 850 l?O 85 (2) 

*Task descriptions for each crop and exposure scenario are included in Table 37. 
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Table 40 - Mancozeb Postapplication Chronic Non-Cancer Risks 

Crop Group Chronic MOE on Day 0 

Application Low Medium High Very High 
Rate Exposure Exposure Exposure Exposure 

(lb a.i./acre) Scenarios Scenarios Scenarios Scenarios 

Greenhouse Cut Flowers 1.2 580 360 210 NA 

Greenhouse Ornamental Plants 1.2 13000 8200 3600 NA 

Greenhouse Tomatoes 2.4 1400 1000 720 NA 

Table 41 - ETU Postapplication Chronic Non-Cancer Risks 

Crop Group Chronic MOE on Day 0 

Application Low Medium High Very High 
Rate Exposure Exposure Exposure Exposure 

(lb a.i./acre) Scenarios Scenarios Scenarios Scenarios 

Greenhouse Cut Flowers J.2 190 120 67 (Note l) NA 

Greenhouse Ornamental Plants 1.2 4300 2700 1200 NA 

Greenhouse Tomatoes 2.4 470 340 240 NA 

Note I • The MOE for this scenario reaches 100 after six days of dissjpation 

2.2.5 Occupational Postapplication Exposure and Risk Estimates for Cancer 

The occupational exposure and cancer risk calculations for postapplication workers are 
presented in this section. The cancer risks derive solely from ethylene thiourea (ETU) which is 
an environmental degradate and metabolite of mancozeb. The ETU dose was calculated in the 
same manner as for non-cancer risks as showo in Figure 1 and included both directly absorbed 
ETU and ETU that was metabolically converted from mancozeb. Cancer risks were calculated 
using a linear low-dose extrapolation approach in which a Lifetime Average Daily Dose (LADD) 
is first calculated and then compared with the Q1* (6.01x10-2 mg/kg/day) that has been 
calculated for mancozeb (as ETU) based on dose response data in the appropriate toxicology 
study. 

LADD and Cancer Risk Calculations: The use of dissipation data and the manner in which 
daily postapplication dermal exposure values were calculated are inherently different than with 
handler exposures. Once daily exposure values are calculated, however, the calculation of 
LADD (Lifetime Average Daily Dose) and the resulting cancer risks use the same algorithms 
that are described above for the handler exposures (See Section 2.1.4). 
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To reiterate, occupational carcinogenic risks that are 1 x 1 o-6 or lower require no risk 
management action based on the "1996 Barolo memo". For those chemicals subject to 
reregistration, the Agency is to carefully examine uses with estimated risks in the 1 o-6 to 10-4 

range to seek ways of cost-effectively reducing risks. If carcinogenic risks are in this range for 
postapplication workers, an increase in time after application prior to allowing a reentry activity 
would be warranted as is commonly applied to noncancer risk estimates. 

Cancer Risk Summary 

All of the cancer risk calculations for mancozeb postapplication workers are included in 
Appendices G and Hand are summarized in Tables 42 and 43. 

Cancer Risk Summary For Professional Farmworkers: 

Cancer risks for professional farmworkers were calculated assuming thirty days of exposure 
per year and are summarized in Table 42. Detailed calculations are provided in Appendix G. 
The cancer risks are less than lxl 0-

4 
on the day of application for all of the scenarios. The 

cancer risks for many of the scenarios do not decline to less than lxl0-6 until two to greate:r than 
(>) 35 days after application. It was not possible to calculate residue dissipation for periods 
longer than the length of the respective DFR studies (i.e. 35 days for apples and grapes) because 
the measured ETU DFR values towards the end of the study were close to the LOQ and/or the 
negative controls. 
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Table 42 - Mancozeb Postapplication Cancer Risks for Professional Farmworkers (30 days per year) 

Crop Group Cancer Risk on Day 0 (Note 1) 

Application Low Medium High Very High 
Rate Exposure Exposure Exposure Exposure 

(lb a.i./acre) Scenarios Scenarios Scenarios Scenarios 

Berry, low (Cranberry) 3.0 5 x 10·' (18) NA NA NA 

Bunch, bundle (Banana) 2.4 3 x io-1 4 x 10"6(26) 6 x 10"6(>26) NA 

Bunch, bundle (Tobacco Seedlings) 2.0 2 x 10-1 NA NA NA 

Bunch, bundle (Tobacco Fields) 1.5 2 x 10-1 2 x 10·' (16) 4 x 10·' (25) NA 

Cut Flowers 1.2 2 xio·' (13) 4 x 10·' (19) 7 x 10·' (27) NA 

Field/row crops, low/med - West 1.6 2 x 10-7 3xl0-6(8) 5 x 10-6 (12) NA 
Field/row crops, low/med - East 1.6 2 x 10-1 3 x 10·' (19) 5 x 10-6 (30) NA 

Field/row crop, tall- West 1.2 NA 6 x 10"7 2 x w' (4) 3 x 10·5 (23) 
Field/row crop, tall - East 1.2 NA 5 x 10·7 1x10-6 (6) 2 x 10·5 (>35) 

Ornamental Plants Grown in 1.2 le-07 Ze-07 4e-07 NA 
Greenhouse 

Papaya 2.0 2x 10-6 (17) 7 x 10·' (>30) NA NA 

Trees, fruit, deciduous - West 3.1 4x10"6 (>35) NA l x 10·5 (>35) NA 
Trees, fruit, deciduous - East 2.1 8 x 10-6(25) NA 3 x W-5 (>35) NA 

Trees, Christmas - West 3.2 5 x 10-6 (>35) I x 10-5 (>35) NA NA 
Trees, Christmas - East 3.2 1 x 10·5 (30) 4 x 10" (>35) NA NA 

Turf - California 17.4 6 x 10"7 NA 2 x W-5 (>14) NA 
Turf - North Carolina 17.4 1x10·7 NA 4 x 10·' (>14) NA 
Turf - Pennsylvania 17.4 1 x io-s NA 2 x 10·' (>14) NA 

Vegetable, cucurbit - West 2.4 2 x 10-6 (4) 5xl0-6 (11) 8 x 10·' (14) NA 
Vegetable, cucurbit - East 2.4 l x 10-6 (6) 4 x 10"6 (27) 7 xio·' (>30) 

Vegetable, fruiting - West 1.4 9 x io-1 1 x 10·' (2) 2 x 10·' (5) NA 
Vegetable, fruiting - East 1.4 9 x io-1 l x 10-6 (3) 2 x 10-6 (7) NA 

Vegetable, root - West 2.4 Ix 10"6 Sx 10·6 (11) 8 x 10·6 (14) NA 
Vegetable, root - East 2.4 8 x 10-7 4 x 10·' (27) 7 x 10·' (>30) NA 

Vegetable, Stem/Stalk. - West 1.6 1 x io-1 l x 10·' (l) NA NA 
Vegetable, Stem/Stalk - East 1.6 s x 10-1 9 x io-7 NA NA 

Vine/trellis - West 1.5 2 x 10·' (12) 4 x 10·' (24) 2 X 10-S (>35) 4 x 10·5(>35) 
Vine/trellis - East 2.2 4 x 10-6 (20) 9 x 10·' (30) 4 x 10" (>35) 9 x 10·5 (>35) 

Note 1 - Numbers in parentheses indicate dissipation time in days needed to achieve a cancer risk of <I x Io·' 

Cancer Risk Summary For Private Growers: Cancer risks for private growers were 
calculated assuming ten days of exposure per year and are summarized in Table 43. The cancer 
risks are all less than 1 xl 0-4 on the day of application for all scenarios and some are less than 1 
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x10·5 or 1 x10·6
• The remaining cancer risks do not decline to less than 1 xl0·6 until two to >35 

days after application. 

Table 43 .. Mancozeb Postapplication Cancer Risks for Private Growers (10 days expusure per year} 

Crop Group Cancer Risk on Day 0 (Note 1) 

Application Low Medium High Very High 
Rate Exposure Exposure Exposure Exposure 

(lb a.i./acre) Scenarios Scenarios Scenarios Scenarios 

Berry, low (Cranberry) 3.0 2 x 10-6 (6) NA NA NA 

Bunch, bundle (Banana) 2.4 1 x 10-1 lxl0.6 (5) 2 x 10-6 (13) NA 

Bunch, bundle (Tobacco Seedlings) 2.0 s x io-s NA NA NA 

Bunch, bundle (Tobacco Fields) 1.5 6 x 10·• 8 x 10"7 l x 10-6 (5) NA 

Cut Flowers 1.2 s x 10·1 l x 10-' (4) 2 x m' (12) NA 

Field/row crops, low/med - West 1.6 7 x 10-S l x 10-' (I) 2 x 10·' (4) NA 
Field/row crops, low/med - East l.6 6 x Hr8 9 x io-1 2 x 10-6 (8) NA 

Field/row crop, tall- West 1.2 NA 2 x 10·7 5 x 10-1 9 x 10-6 (15) 
Fie1d/row crDp, tall - East 1.2 NA 2x 10·7 5 x 10·7 8 x l0-6 (>30) 

Ornamental Plants Grown in a 1.2 4e-08 6e-08 le-07 NA 
Greenhouse 

Papaya 2.0 s x io·1 2x 10-6(17) NA KA 

Trees, fruit, deciduous - West 3.1 2 x 10·6 (16) NA 4 x 10·6 (>35) NA 
Trees, fruit, deciduous - East 2.1 3 x 10-6(12) NA 8 x 10-" (25) NA 

Trees, fruit, evergreen - West 3.2 2 x 10·' (16) 5 x l0-6 (>35) NA NA 
Trees, fruit, evergreen - East 3.2 4 x 10-' (17) I x lO" (30) NA NA 

Turf - California 17.4 2 x 10·1 NA 6 x 10·6 (5) NA 
Turf - North Carolina 17.4 4 x 10-S NA Ix 10·6(>14) NA 
Turf - Pennsylvania 17.4 2 x 10·8 NA 8 x 10·1 NA 

Vegetable, cucurbit - West 2.4 5 x 10·7 2 x 10·' (4) 3 x 10·' ( 7) NA 
Vegetable, cucurbit - East 2.4 5 x 10·7 I x 10'6 (6) 2 x 10'6 (15) NA 

Vegetable, fruiting - West 1.4 3 x 10-7 4x 10·7 6 x 10-7 NA 
Vegetable, fruiting - East 1.4 3 x 10·7 4 x 10·7 6 x 10·7 NA 

Vegetable, root - West 2.4 3 x 10·7 2 x w' (4) 3 x 10·6 (7) NA 
Vegetable, root - East 2.4 3 x 10·7 I x l0-6 (6) 2 x 10-6 (15) NA 

Vegetable, Stem/Stalk. - West 1.6 2 x 10·7 4 x 10·1 NA NA 
Vegetable, Steni/Stalk - East 1.6 2 x 10·7 3x Hr7 NA NA 

Vine/trellis - West 1.5 7 x 10·7 Ix 10·6 (5) 7 x 10·' (32) I x I 0-5 (>35) 
Vine/trellis - East 2.2 Ix 10-6 (5) 2x 10-6(14) Ix 10·5(>35) 3 x 10-5 (>35) 

Note I - Numbe1rs in parentheses indicate dissipation time in days needed to achieve a cancer risk of <1 x 1 o·6 
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2.2.6 - Summary of Occupational Postapplication Risk Concerns and Data Gaps 

Only two of the crop groups that have non-cancer risks of concern and these risks are listed 
in Table 44. None of the group groups have cancer risks that exceed lx104

. 

Table 44 - Summary of Mancozeb Postapplication Risks of Concern 

Crop Group Risk of Concern 

Greenhouse Cut Chronic ETU non cancer risk for cut flower sorting, pruning, thiuuing, harvesting, etc. 
Flowers The MOE is 67 ou the day of application aud rises to I 00 after six days of dissipation. 

Grapes - East Short/intermediate term maucozeb non-cancer risk for grape girdling and caue turning. 
The MOE is 79 on the day of application aud rises to I 00 after three days of dissipation. 

Cancer risks were calculated for private growers and professional farmworkers with the only 
difference being the annual frequency of exposure days. How the requirements outlined in the 
"1996 Baro lo memo" on cancer risk mitigation are used to resolve the mancozeb reregistration 
has a significant impact on the outcome of this assessment. If a lxIO" cancer risk is the target, 
the current REI would be adequate for all of the post application scenarios. If the 1 o-6 risk range 
is desired, then REis greater than 35 days would be required for some of the scenarios. These 
REis would be longer than the label recommended application intervals (which range from 5 to 
21 days). In addition, the recommended number of applications per season typically ranges from 
three to ten which would appear to make long REis impractical. 

The Agency has used the latest information to complete this postapplication risk assessment 
for mancozeb. Several data gaps exist such as a lack of exposure data on mechanized or partially 
mechanized cultural practices where there is a potential for exposure. Additionally, because of 
the number and breadth of mancozeb uses, there may be many exposure pathways where the 
transfer coefficient approach is not an appropriate model (e.g., hand transplanting where no foliar 
contact occurs) that have not been quantitatively addressed due to a lack of data. 
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3.0 - Residential and Other Non-Occupational Exposures and Risks 

It has been determined there is a potential for exposure in residential settings during the 
application process for homeowners who purchase and use products containing mancozeb. There 
is also a potential for exposure from entering areas previously treated with mancozeb such as 
lawns where children might play or golf courses and home gardens that could lead to exposures 
for adults. As a result, risk assessments have been completed for both residential handler and 
postapplication scenarios. Residential handler exposures and risks are addressed in Section 3.1: 
Residential Handler Exposures and Risks while residential post-application risks for adults and 
children are presented and summarized in Section 3.2: Residential Post-Application Exposures 
and Risks. The calculated risks are characterized in Section 3.3: Residential Risk 
Characterization. 

3.1 - Residential Handler Exposures and Risks 

The Agency uses the term "Handlers" to describe those individuals who are involved in the 
pesticide application process. The agency believes that there are distinct tasks related to 
applications and that exposures can vary depending on the specifics of each task as was described 
above for occupational handlers. Residential handlers are addressed somewhat differently by the 
Agency as homeowners are assumed to complete all elements of an application with little use of 
any protective equipment. The scenarios that serve as the basis for the risk assessment are 
presented in Section 3.1.1: Handler Exposure Scenarios. The exposure data and assumptions 
that have been used for the calculations are presented in Section 3.1.2: Data and Assumptions 
For Handler Exposure Scenarios. The calculations and the algorithms that have been used for 
the non-cancer elements of the risk assessment as well as the risk values are presented in Section 
3.1.3: Handler Exposure and Non-Cancer Risk Estimates while the analogous information using 
the Q1 * for cancer estimates are presented in Section 3.1.4: Handler Exposure and Risk Estimates 
For Cancer. Section 3.1.5: Summary of Risk Concerns and Data Gaps For Handlers presents 
the overall risk picture for mancozeb. Finally, recommendations are presented in Section 3.1. 6: 
Recommendations For Refining Residential Handler Risk Assessment. 

3.1.1 - Handler Exposure Scenarios 

The purpose of this section is to describe how the residential handler exposure scenarios 
were defined. Much of the process for residential uses is identical to that considered for the 
occupational assessment with a few notable exceptions that arise in part because mancozeb is 
primarily used in agriculture and commercial nurseries. The fruit sections of the labels state that 
mancozeb is "Not Intended for use on fruit trees by homeowners" and the turf sections of these 
labels also state "Not for use by homeowners". The ornamentals sections of the labels also state 
"Do not use for food or feed purposes". It is assumed, however, that PCOs could apply 
mancozeb to residential turf and that home gardeners could apply mancozeb to vegetables and 
ornamentals. There are two labels (Dragon #707-156-16 and Bonide #707-78-4) that appear to 
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be intended for the home gardener market. The differences between the assessment of 
residential handler risks and occupational handler risks are outlined below: 

• Residential handler exposure scenarios are only considered to be short-term in nature due to 
the episodic uses associated with homeowner products, as a result, no intermediate-term or 
chronic assessments were completed for handlers; 

• A tiered approach for personal protection using increasing levels of PPE is not used in 
residential handler risk assessments, rather than using PPE, homeowner handler assessments 
are completed based on individuals using shorts and short-sleeved shirts; 

• Homeowner handlers are expected to complete all tasks associated with the use of a 
pesticide product including mixing/loading if needed as well as the application; 

It has been determined that exposure to pesticide handlers is likely during the residential use 
of mancozeb on lawns, on gardens to include vegetables and ornamental plants. The anticipated 
use patterns and current labeling indicate that backpack and low pressure handwand sprayers 
could be used by homeowner to make mancozeb applications. Other types of sprayers such as 
hose end and sprinkler can are not recommended by the mancozeb vendors for wettable powder 
formulations. 

3.1.2 - Data and Assumptions For Handler Exposure Scenarios 

A series of assumptions and exposure factors served as the basis for completing the 
residential handler risk assessments. Each assumption and factor is detailed below. In addition to 
these values, exposure values were used to calculate risk estimates. Some of these values were 
taken from the Pesticide Handlers Exposure Database (PHED) others were taken from a 
chemical-specific study that was originally submitted to support the reregistration of carbaryl and 
was later purchased by the ORETF. Both the PHED data and the individual study are presented 
below. [Note: Several of the assumptions and factors used for the assessment are similar to those 
used in the occupational assessment presented above. As such, only factors that are unique to the 
residential scenarios are presented below.] 

Assumptions and Factors: 

The assumptions and factors used in the risk calculations include: 

• The exposure duration (i.e., years per lifetime) values used by the Agency in the cancer risk 
assessment are consistent with those used for other chemicals (i.e., 50 years with home-use 
chemicals and 70 year lifetime). 
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• The rates on the residential labels are given in tablespoons per gallon of water and are 
equivalent to lb ai per acre if the label recommended spray volume of 100 gallons per acre is 
used. According the Dragon label, 1.0 tablespoon (tsp) of product mixed with one gallon of 
water can be used to treat 435 square feet at an application rate of 1.0 lb ai per acre. The 
Bonide label does not specify the area than can be treated with one gallon but instead 
recommends that the solution be applied "thoroughly with a sprayer". 

• A comparison of the agricultural and home garden label rates is given in Table 45 and the 
label application rates for garden uses appears to be higher than those listed for agricultural 
uses. This is particularly true for potatoes where the rate is listed as 7 tsp per 200 sq feet on 
the Dragon label which is equivalent to 15.2 lb ai/acre. Given these inconsistences and the 
fact the home garden labels contain PPE language that does not match current Agency 
policy, only the agricultural label rates will be used in this assessment. 

Table 45 - Comparison of Application Rates for Agricultural and Home Garden Uses 

Crop Agricultural Application Home Garden Application Home Garden Application 
Rate (Use Closure Memo) Rate (Dragon Label) Rate(Bonide Label) 

Cucumbers and Melons 2.4 lb ai/acre 4.5 lb ai/acre 3.0 lb ai/acre 

Potatoes ].6 15.2* 2.0 

Onions 2.4 4.5 3.0 

Corn, Sweet J.2 2.0 1.5 

Ornamentals J.2 2.0 J.5 

Asparagus J.6 3.0 2.0 

Tomatoes 2.4 (east)/1.6 (west) 4.5 (east)/3.0 (east) 3.0 (east)/2.0 (west) 

"' Appears to be a t-;po or an artifact from an old agricultural label. 
Note ~A generic rate of2.4 Jb ai/acre was used to assess home gardener handler exposures while crop specific rates of 1.2 to 2.4 lb ai/acre 
were used to assess post application exposures for each crop. 

• A representative selection of the home garden vegetables to include ornamentals, cucurbits, 
com and tomatoes was evaluated because these vegetables are commonly grown in home 
gardens and represent the full range of possible risks. The risks of applying mancozeb to 
asparagus, onions and potatoes is expected to be less than or equal to the evaluated risks 
because the application rates and application equipment are similar to those for ornamentals, 
cucurbits, com and tomatoes. 

• The application rate of 2.4 lb ai/acre was used to represent the risk of applying mancozeb to 
ornamentals, cucurbits, com and tomatoes. This is the maximum application rate for the 
above crop groups which would be found in a typical home garden. 
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• The area treated per day (1000 square feet) was taken from ExpoSac Policy #12 
"Recommended Revisions to the Standard Operating Procedures for Residential Exposure 
Assessments" of 2/22/01. This value is based upon the results of the National Home 
Garden Survey and is applicable for the four application methods considered. 

• It was assumed that 0.2% of the mancozeb in the spray mix would convert to ETU and be 
available for exposure. This assumption based on tank mix data and is discussed in the 
occupational handler section. 

Submitted Study Exposure Data Sources: 

Low pressure handwand exposure data from the following carbaryl study was used for this 
assessment. This study measured carbaryl exposures arising from the hand held pump sprayer, 
hose-end sprayer, ready-to-use sprayer and duster methods of application, however, only the 
hand held pump sprayer data were used in this assessment This study was originally submitted 
by the Aventis Corporation in support of the re-registration of carbaryl and was later purchased 
by the Outdoor Residential Exposure Task Force (ORETF), of which Dow Agrosciences is a 
member. 

• Carbary! Mixer/Loader/Applicator Exposure Study during Application ofRP-2 Liquid 
(21 %) Sevin® Ready to Use Insect Spray or Sevin® 10 Dust to Home Garden 
Vegetables. Agrisearch Study No. 1519. EPA MRID 444598-0 I. Report dated August 22, 
1998, Author; Thomas C. Mester, Ph.D., Sponsor: Rhone Poulenc Ag Company. 

This study measured the dermal and respiratory exposure of homeowners mixing, loading 
and applying RP-2 Liquid (21 %), a carbaryl end-use product. Applications were made by 
volunteers to two 18 foot rows of tomatoes and one 18 foot row of cucumber. The only test field 
was located in Florida. For this study, RP-2 Liquid (21 %) exposures were monitored using low
pressure handwand sprayers. A total of 40 replicate mixing/loading/application events were 
monitored. The study subjects wore gloves for 20 of the events and did not wear gloves for the 
other 20 events. 

Each replicate opened the end-use product, added it to the application equipment, adjusted 
the setting and applied it to the vegetable rows. After application to the vegetable rows, 
dosimeters were collected. Inhalation exposure was monitored with personal air sampling pumps 
with OVS tubes attached to the shirt collar in the breathing zone. Dermal exposure was assessed 
by extraction of carbaryl from inner and outer 100 percent cotton dosimeters, face/neck wipes, 
and glove and hand washes. The inner and outer dosimeters were segmented into: lower and 
upper arms, lower and upper legs, front and back torso. 

Field fortification recoveries for passive dosimeters averaged 84.3 percent for inner and 77. 7 
percent for outer dosimeters. Face and neck wipe fortifications average 84.8 percent. Handwash 
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and Inhalation OVS tube field fortification averaged >90 percent. Inner and outer dosimeter and 
face and neck wipe residues were adjusted for field fortification results. Handwash and 
inhalation residues were not adjusted. Laboratory method validation for each matrix fell within 
the acceptable range of70 to 120 percent. The limit of quantitation (LOQ) was 1.0 µg/sample 
for all media except the inhalation monitors where the LOQ was 0.01 µg/sample. The limit of 
detection (LOD) was 0.5 µg/sample for all media except the inhalation monitors where the LOQ 
was 0.005 µg/sample. 

Dermal exposure was determined by adding the values from the bare hand rinses, fac,e/neck 
wipes to the outer dosimeter lower legs and lower arms plus the inner dosimeter front and rear 
torso, upper legs and upper arms. This accounts for the residential handler wearing short-sleeved 
shirt and short pants. Unit exposures for each application method are presented below in Table 
46. 

Table 46: Unit Exposure Values Obtained From Carbary! Homeowner Vegetable Treatment Study 
(MRID 444598-01) 

Scenario Monitored Denna! Unit Exposure Inhalation Unit Exposure 
(mg ai/lb handled) (µg ai flb handled) 

Average Geometric Median Average Geometric Median 
Mean Mean 

Hand Held Pump-Spray 56 38 35 12 9 ll 

Other Data Sources 

Data from the Pesticide Handler Exposure Database (PHED, Version I. I December 18, 
1997) as listed in the Residential SOPs was used as a source of surrogate information for the 
backpack sprayer. This data is oflow confidence because of the low replicate numbers (11 vs 
the required 15) and because the "no-glove" hand data had to be estimated from gloved hand data 
that was collected during the study. The unit exposures for this scenario are 5.1 mg/lb ai 
handled for dermal exposures and 30 ug/lb ai for inhalation exposures. 

3.1.3 Residential Handler Exposure and Non-Cancer Risk Estimates 

The residential handler non-cancer exposure and risk calculations are presented in this 
section. Non-cancer risks were calculated using the Margin of Exposure (MOE) as described in 
Section 2.1.3. Much of the process for residential uses is identical to that considered for the 
occupational assessment with a few notable exceptions as described above in Section 3. l. l (e.g., 
all are short-term exposures and people wear shorts and short-sleeved shirts). The other major 
difference with residential risk assessments is that the uncertainty factor which defines the level 
of risk concern also has the additional FQP A database uncertainty factor applied. In the case of 
mancozeb, the FQPA database uncertainty factor is JOX. Therefore, the overall uncertainty 
factor applied to mancozeb for residential handler risk assessments is I 000 which is based on the 
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FQPA database uncertainty factor of I 0 along with the I 00 safety factor applied for inter-species 
extrapolation and intra-species sensitivity. 

Residential/Homeowner Handler Short-term Mancozeb Non-Cancer Risk Summary 

These risks are summarized in Table 47 and the calculations are detailed in Appendix I. All of 
the scenarios have MOEs which exceed the required uncertainty factor of 1000. 

Table 47 - Home Gardener Handler Exposure and Non-Cancer Risk for Mancozeb 

Application Area Treated Absorbed Daily Dose 
Exposure Scenario Rate (Acre/Day) (mg/kg/day) Combined Absorbed 

MOE 
(lb ai/acre) Daily Dose 

Dermal Inhalation (mg/kg/day) 

l - Backpack 2.4 0.023 3_9e-05 2.3e-05 6.4e-05 150000 
(1000 ft') 

2 - Loiv Pressure Handwand 2.9e-04 6.9e-06 3.0e-04 32000 

Residential/Homeowner Handler Short-term ETU Non-Cancer Risk Summary 

These risks are summarized in Table 48 and the calculations are detailed in Appendix I. All of 
the scenarios have MO Es which exceed the required uncertainty factor of I 000. 

Table 48 - Home Gardener Handler Exposure and Non-Cancer Risk for ETU from Mancozeb 

Absorbed ETU DaHy Dose (mg/kg/day) 
ETU 

Exposure Scenario Combined Absorbed ETU Daily Dose 
MOE 

Dermal Inhalation (mg/kg/day) 

1 - Backpack 5.9e-06 2.le-06 8.Ie-06 62000 

2 - Low Pressure Handwand 4.4e-05 6.4e-07 4.5e-05 110000 

3.1.4 Residential Handler Exposure and Risk Estimates for Cancer 

The residential handler exposure and cancer risk calculations are presented in this section. 
Cancer risks were calculated using a linear, low-dose extrapolation approach (Q 1 *)using the 
same formula as described above in Section 2.1.4. Much of the process for residential uses is 
identical to that considered for the occupational assessment with the exception that the annual 
frequency of use is considered differently for homeowners (i.e., 1 day use per year has been used 
to complete the calculations and the number of days per year required to exceed risk limits has 
been defined). 

Cancer Risk Summary All of the cancer risk calculations for residential mancozeb 
handlers completed in this assessment are included in Appendix I and are summarized in Table 
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49. For all scenarios, cancer risks are in the 10·9 range when a single application per year is 
evaluated. The number of days per year that exposures could occur before the cancer risk would 
exceed I e-06 was also calculated. This ranges from 225 days per year for low pressure 
handwand sprayers to every day for backpack sprayers. 

Table 49 - Home Gardener Handler Exposure and Cancer Risk for ETU from Mancozeb 

Exposure Scenario 
Absorbed Daily Dose Lifetime Average Cancer Days Exposure Per 

(mg/kg/day)' Daily Dosch Riske Year at le-06d 

1 - Backpack 6.9e-06 l.3e-08 8.0e-10 >365 

2 - Low Pressure Handwand 3.7e-05 7.5e-08 4.4e-09 225 

Notes 
a. ADD= Absorbed Daily Dose from dermal and inhalation exposure 
b. LADD= Lifetime Average Daily Dose= ADD* (1 exposure day per year/365 days per year)*(50 years of exposure/70 years of life) 
c. LADD* Q1* where Q1* = 0.0601 mg/kg/day 
d. Days per Year at 1 e-06 = I e-06/Cancer Risk for one day of exposure per year 

3_1.5 Summary of Risk Concerns and Data Gaps for Handlers 

The MO Es for both mancozeb and ETU are not of concern because they greatly exceed the 
required uncertainty factor of I 000. The cancer risks are also not of concern because they are 
less than I xl o-6 if the number of exposure days per year does not exceed 225. 

3.1.6 - Recommendations For Refining Residential Handler Risk Assessment 

The residential labels need to be updated because they state that homeowner must wear long 
pants, long sleeve shirts and water proof gloves during application which is inconsistent with 
current labeling policies. The residential labels appear to be are based upon the agricultural 
labels for Dithane F-45 and M-45 which have the same registration numbers. It is also unknown 
why the residential rates are higher than the agricultural rates since the residential products are 
derived from agricultural products. 

3.2 - Residential Postapplication Exposures and Risks 

The Agency uses the term "postapplication" to describe exposures to individuals that occur 
as a result of being in an environment that has been previously treated with a pesticide. 
Mancozeb can be used in many areas that can be frequented by the general population including 
residential areas (e.g., home lawns and gardens), parks, athletic fields, and golf courses. As a 
result, individuals can be exposed by entering these areas if the areas have been previously 
treated. The scenarios that serve as the basis for the risk assessment are presented in Section 
3.2.1: Residential Postapplication Exposure Scenarios. The exposure data and assumptions that 
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have been used for the calculations are presented in Section 3.2.2: Data and Assumptions For 
Residential Postapplication Exposure Scenarios. The calculations and the algorithms that have 
been used for the non-cancer elements of the risk assessment as well as the calculated risk values 
are presented in Section 3.2.3: Residential Postapplication Exposure and Non-cancer Risk 
Estimates while the analogous information using the Q, * for cancer estimates are presented in 
Section 3.2.4: Residential Postapplication Exposure and Risk Estimates For Cancer. Section 
3.2.5: Summary of Residential Postapplication Risk Concerns and, Data Gaps presents the 
overall risk picture for mancozeb. Finally, recommendations are presented in Section 3.2.6: 
Recommendations For Refining Residential Postapplication Risk Assessment. 

3.2.1 - Residential Postapplication Exposure Scenarios 

Mancozeb uses include home garden vegetables, ornamentals and turf (golf courses and 
lawns). As a result, a wide array of individuals of varying ages can potentially be exposed when 
they do activities in areas that have been previously treated. The purpose of this section is to 
explain how postapplication exposure scenarios were developed for each residential setting 
where mancozeb can be used. Exposure scenarios can be thought of as ways of categorizing the 
kinds of exposures that occur related to the use of a chemical. The use of scenarios as a basis for 
exposure assessment is very common as described in the US. EPA Guidelines For Exposure 
Assessment (U.S. EPA; Federal Register Volume 57, Number 104; May 29, 1992). 

The processes that were used by the Agency in the development of scenarios for 
occupational exposure assessment (Section 2.2.1 above) are essentially the same as those used 
for residential exposure patterns. There are key differences, however, in that residential 
exposures were calculated for children of differing ages as well as adults, non-dietary ingestion 
exposures were calculated (i.e., soil ingestion, hand-/object-to-mouth) and cancer risks were not 
calculated for children per Agency policy. 

The Agency relies on a standardized approach for completing residential risk assessments 
that is based on current mancozeb labels and guidance contained in the following five 
documents: 

• Series 875, Residential and Residential Exposure Test Guidelines: Group B -
Postapplication Exposure Monitoring Test Guidelines (V 5.4, Feb. 1998) This document 
provides general risk assessment guidance and criteria for analysis of residue dissipation 
data. 

• Standard Operating Procedures For Residential Exposure Assessment (Dec. 1997) This 
document provides the overarching guidance for developing residential risk assessments 
including scenario development, algorithms, and values for inputs. 
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• Science Advisory Council For Exposure Policy 003.J (Aug. 2000): Agricultural Transfer 
Coefficients This document provides transfer coefficients which have been used to assess 
exposures in home gardens. 

• Science Advisory Council For Exposure Policy 12 (Feb. 2001): Recommended Revisions 
To The Standard Operating Procedures (SOPs) For Residential Exposure Assessment 
This document provides additional, revised guidance for completing residential exposure 
assessments. 

• Overview of Issues Related To The Standard Operating Procedures For Residential 
Exposure Assessment (August 1999 Presentation To The FIFRA SAP) This document 
provides rationale for Agency changes in SOPs. 

When the guidance in current labels and these documents is considered, it is clear that the 
Agency should consider children of differing ages as well as adults in its assessments. It is also 
clear that different age groups should be considered in different situations. The populations that 
were considered in the assessment include: 

• Residential (homeowner) Adults: these individuals are members of the general population 
that are exposed to chemicals by engaging in activities at their residences (e.g., in their 
lawns or gardens) and also in areas not limited to their residence (e.g., golf courses or parks) 
previously treated with a pesticide. These kinds of exposures are attributable to a variety of 
activities and usually addressed by the Agency in risk assessments by considering a 
representative activity as the basis for the exposure calculation. 

• Residential Children: children are members of the general population that can also be 
exposed in their residences (e.g., on lawns ) as well as other areas previously treated with a 
pesticide (e.g., parks). These kinds of exposures are attributable to a variety of activities 
such as playing outside. Toddlers have been selected as a sentinel (or representative) 
population for turf. Youth-aged children (ages 10 to 12) are considered the sentinel 
population for a fruit harvesting assessment because it is likely that children of this ag<: 
would help with garden maintenance. They are usually addressed by the Agency in risk 
assessments by considering a representative activities for each age group in an exposure 
calculation. 

The SOPs For Residential Exposure Assessment define several scenarios that apply to uses 
specified in current labels. These scenarios served as the basis for the residential postapplication 
assessment. The Agency used this guidance to define the exposure scenarios that essentially 
include child exposure on treated lawns (dermal and non-dietary ingestion considered), child 
exposure in treated gardens, and the exposure of adults while gardening, doing lawncare, or 
golfing. The SOPs and the associated scenarios are presented below: 
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• Dose from dermal exposure on treated turf calculated using SOP 2.2: Postapplication 
dermal dose among toddlers from playing on treated turf; 

• Dose from hand-to-mouth activity from treated turf calculated using SOP 2.3.2: 
Postapplication dose among toddlers from incidental non-dietary ingestion of pesticide 
residues on treated turf from hand-to-mouth transfer (i.e., those residues that end up in the 
mouth from a child touching turf and then putting their hands in their mouth); 

• Dose from object-to-mouth activity from treated turf calculated using SOP 2.3.3: 
Postapplication dose among toddlers from incidental non-dietary ingestion of pesticide 
residues on treated turf from object-to-mouth transfer (i.e., those residues that end up in the 
mouth from a child mouthing a handful of treated turf); and 

• Dose from soil ingestion activity from treated turf calculated using SOP 2.3.4: 
Postapplication dose among toddlers from incidental non-dietary ingestion of pesticide 
residues from ingesting soil in a treated turf area (i.e., those soil residues that end up in the 
mouth from a child touching treated soil and turf then putting their hands in their mouth). 

• Dose from dermal exposure while working in treated gardens or with various trees (nut, 
fruit, and ornamentals) calculated using SOPs 3.2 & 4.2: Postapplication dermal dose 
among adults and youth-aged children (ages 10 to 12) while gardening [Note: These series 
of SOPs also call for addressing non-dietary ingestion, these types of exposures have been 
included in the turf/toddler calculations. The transfer coefficients used are from the updated 
Agency policies listed above.]; 

The detailed residential calculations are included in Appendices I through N of this document. 
Please refer to them for more information on the scenarios that were considered in the 
assessment. 

3.2.2 - Data and Assumptions for Residential Postapplication Exposure Scenarios 

A series of assumptions and exposure factors served as the basis for completing the 
residential postapplication risk assessments. Each assumption and factor are detailed below. In 
addition to these values, the turf study (MRID 449585-01) as discussed previously in the 
occupational post application section was used by the Agency in this assessment. 

• There are many factors that are common to the occupational and residential postapplication 
risk assessments such as the body weight for adults, the dermal absorption factor for 
mancozeb and ETU and the factor that accounts for the metabolic conversion of the 
mancozeb to ETU. Please refer to the assumptions and factors in Section 2.1.2 for further 
information concerning these common values. 
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• Exposure frequency values used in cancer risk assessments for adults are the same as those 
used for residential handlers (I time per year) and the number of days per year that could be 
occur before exceeding a cancer risk of 1 x 1 o-6 is also calculated. 

• Risk values (i.e., MO Es) for the different kinds of toddler exposures to turf (dermal, hand
to-mouth, object-to-mouth, and soil ingestion) were added together per Agency policy as 
discussed in the ExpoSac Meeting Minutes. These exposures are typically added together 
when chemicals are used on turf because it is logical they can co-occur. 

• The labels generally specify a minimum interval of 5 to 10 days between applications. The 
risk assessments are based on three different residue (DFR or TTR) studies. In all studies 
except on turf, multiple applications were completed at 1 week intervals so any additivity 
between applications would also be accounted for in the empirical data used for risk 
assessment. 

Exposures to children and adults working in home gardens have been addressed using the latest 
Agency approaches for this scenario including: 

• The maximum agricultural label rates as listed in Table 45 for each crop was used for all of 
the calculations as there is no use data available for home gardeners. 

• A representative selection of the home garden vegetables to include ornamentals, cucurbits, 
com and tomatoes was evaluated because these vegetables are commonly grown in home 
gardens and represent the full range of possible risks. The risks for asparagus, onions and 
potatoes is expected to be less than to equal to the evaluated risks because the applicatiion 
rates and transfer coefficients are less than or equal to than those for ornamentals, cucurbits 
com and tomatoes. 

• The DFR data used for the residential assessments are the same as those used in the 
occupational risk assessment for the selected crop groups. 

• The transfer coefficients as listed in Table 50 were taken from ExpoSAC policy 003.1. They 
are based on more recent data and are more refined than the transfer coefficients listed in the 
Residential SOPs. 

• Exposure durations are expected to be 40 minutes as stated in the Residential SOPs; 

• Pre-Harvest Intervals (PHis) range from 5-7 days for the vegetables. There is no PHI for 
ornamental cut flowers such as roses and tulips. 
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• Youth-aged children are considered along with adults; and are expected to weigh 39 .1 kg; 
Transfer coefficients for youth were calculated by adjusting the appropriate adult transfer 
coefficients by a 50 percent factor as has been done by the Agency since the inception of the 
Residential SOPs 

• The combination of adjusting transfer coefficients for youth-aged children and using 
appropriate body weights for the age group results in dose levels that are slightly lower than 
that of adults in the same activity. 

Table 50 - Home Gardener Post Application Exposure Scenarios and Transfer Coefficients 

Crop Type (Specific Crops) Post Application Exposure Scenarios Transfer Coefficient 
(cm21hr) 

Cut Flowers Low - Irrigation, scouting, thinning weeding immature low foliage plants 2500 
Medium - Irrigation, scouting mature/high foliage plants 4000 
High - Hand harvesting, pruning, thinning, pinching 7000 

Field/row crop, tall (Com) Medium - Scouting, weeding more mature plants 400 
High - Scouting, weeding, irrigation mature plants 1000 
Very High - Sweetcorn hand harvest 17000 

Vegetable, cucurbit Low - Irrigation, scouting, thinning weeding immature plants 500 
(Cucumbers, squash, melons) Medium - Irrigation and scouting mature plants 1500 

High - Hand harvesting, pulling, leaf thinning, thinning, turning 2500 

Vegetable, fruiting (Tomato) Low - Irrigation, scouting, thinning, weeding immature plants 500 
Medium - Irrigation and scouting mature plants 700 
High - Hand harvesting, pruning, staking, tying 1000 

Exposures to children playing on treated turf as well as adults on turf (lawncare and golfing) 
have been addressed using the latest Agency approaches including: 

• The maximum application rate of 17.4 lb ai per acre was used for all of the calculations as 
use data were not available. 

• The measured TTR levels quantified in the turf study (MRID 449585-01) were not used to 
complete the day 0 dermal exposure calculations because the 0-day transferability was 
approximately 0.1 percent of the application rate. Studies where transferability is less than 1 
percent are not used for risk assessment purposes because the transfer coefficients used by 
the Agency for defining exposures are based on Jazzercize studies in which TTR values 
were measured by techniques where transferability is generally in the 1 to 5 percent range 
rather than the ORETF roller method where transferability tends to be lower. The golfer TC 
is also based upon a transferability rate of 1 percent. 
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• The TTR data were used to calculate the dissipation rates that were used to predict TTR and 
soil residue levels over time. The measured residues declined to the LOQ approximately 14 
days after application. 

• Five percent of the application rate has been used to calculate the 0-day residue levels used 
for defining risks from hand-to-mouth behaviors, measured TTR values are not used because 
of differences in transferability versus what would be expected during hand-to-mouth 
behaviors; 

• Twenty percent of the application rate has been used to calculate the 0-day residue levels 
used for defining risks from object-to-mouth behaviors, measured TTR values are not used 
because of differences in transferability versus what would be expected during object·-to
mouth behaviors, a higher percent transfer has been used for object-to-mouth behaviors 
because it involves a teething action believed to be more analogous to DFR/leaf wash 
sample collection where 20 percent is also used; 

• Soil residues are contained in the top centimeter and soil density is 0.67 mL/gram; 

• Three year old toddlers are expected to weigh 15 kg; 

• Hand-to-mouth exposures are based on a frequency of 20 events/hour and a surface area per 
event of 20 cm2 representing the palmar surfaces of three fingers; 

• Saliva extraction efficiency is 50 percent meaning that every time the hand goes in the 
mouth approximately Yi of the residues on the hand are removed; 

• The Jazzercise approach is the basis for the dermal transfer coefficients as described in the 
Agency's Series 875 guidelines, SOPs For Residential Exposure Assessment, and the 1999 
FIFRA SAP Overview document. 

• Golfers have been assessed using a transfer coefficient of 500 cm2/hour [Note: The Agency 
is currently developing a policy on golfer exposures and has used this value in other 
assessments]; and 

• Exposure durations are expected to be 2 hours based on information in the Agency's 
Exposure Factors Handbook except for golfers where the exposure duration for an 18 hole 
round of golf is 4 hours based on a 1992 report (Golf Course Operations, Cost of Doing 
Business/Profitability by the Center For Golf Course Management). 
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3.2.3 - Residential Postapplication Exposure and Non-cancer Risk Estimates 

Non-cancer risks were calculated using the Margin of Exposure (MOE) which is a ratio of 
the body burden to the toxicological endpoint of concern. Exposures were calculated by 
considering the potential sources of exposure (i.e., DFRs on garden plants and TTRs on lawns) 
then calculating dermal exposure, and risks in the same manner as described for the occupational 
post application risk assessments. As is the case for residential handlers, the FQP A database 
uncertainty factor of 1 OX is also used for assessing residential post application risks, thus the 
total uncertainty factor is 1000. 

The other aspects of the turf exposure scenario involves calculating dose from non-dietary 
ingestion that arises from the hand-to-mouth, object-to-mouth and soil ingestion pathways. The 
algorithms used for each type of calculation are presented below. 

Non-dietary Ingestion Exposure From Treated Turf: Non-dietary ingestion exposure 
levels from turf were calculated using the following equations. These values were then used to 
calculate MO Es as illustrated above. The following illustrates the approach used to calculate the 
non-dietary ingestion exposures that are attributable to hand-to-mouth behavior on treated turf 
(SOP 2.3.2): 

where: 
D 
TTR 

SE 
SA 
Freq 
Hr 

D = (TTR * (SE/100) * SA * Freq * Hr * (lmg/lOOOµg)) 

dose from hand-to-mouth activity (mg/day); 
Turf Transferable Residue where dissipation is based on TTR study and the 0-day value 
is based on the 5% initial transferability factor (µg/crn'); 
saliva extraction factor(%); 
surface area of the hands ( crn2

); 

frequency of hand-to-mouth events (events/hour); and 
exposure duration (hours). 

The following illustrates the approach used to calculate exposures that are attributable to object
to-mouth behavior on treated turf that is represented by a child mouthing on a handful of turf 
(SOP 2.3.3): 

D = (TTR * IgR * (lmg/lOOOµg)) 

where: 
D dose from mouthing activity (mg/day); 
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TTR = 

IgR 

Turf Transferable Residue where dissipation is based on TTR study and 
the 0-day value is based on the 20% initial transferability factor (µg/cm2

); 

and 
= ingestion rate for mouthing of grass per day (cm2/day). 

The following illustrates the basics of the approach, used to calculate exposures that are 
attributable to soil ingestion (SOP 2.3.4): 

where: 
D = 
SR = 

IgR = 

D = (SR * lgR * (lE-6 gll µg)) 

dose from soil ingestion activity (mg/day); 
Soil Residue where dissipation is based on TTR study and the 0-day value 
is based on the application rate, 1 cm depth of surface soil, and the density 
of soil (µg/cm3

); and 
ingestion rate for daily soil ingestion (mg/day). 

Non-Cancer Risk Summary: All of the risk calculations for the various residential mancozeb 
post application risk assessments are included in Appendices J, K, L, M and N. The specifics of 
each Appendix are described below. A summary of the results for each scenario considered for 
each timefrarne is also provided below. 

• Appendix J: Home Gardener Post Application Non-Cancer Risk Assessment for 
Mancozeb: Contains input values and post application risk calculations for adult and youth 
non-cancer risk arising from mancozeb used in the home garden. 

• Appendix K: Home Gardener Post Application Non-Cancer Risk Assessment for ETU 
from Mancozeb: Contains input values and post application risk calculations for adult and 
youth non-cancer risks arising from ETU that degrades from mancozeb used in the home 
garden. 

• Appendix L: Home Gardener Post Application Non-Cancer Risk Assessment for JE:TU 
from Mancozeb: Contains input values and post application risk calculations for adult 
cancer risks arising from ETU that degrades from mancozeb used in the home garden 

• Appendix M: Residential Turf Post Application Risk Assessment for Mancozeb: 
Contains input values and post application risk calculations for adult and toddler non-cancer 
risk arising from mancozeb applied to turf. 
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• Appendix N: Residential Turf Post Application Risk Assessment for ETU from 
Mancozeb: Contains input values and post application risk calculations for adult and toddler 
risks arising from ETU that degrades from mancozeb applied to turf. Both non-cancer and 
cancer risks are considered. 

The Agency has addressed residential postapplication exposures to mancozeb using the 
standard set of scenarios that are prescribed in current guidance. There are many issues 
associated with the development of these scenarios and, in general, residential exposure methods. 
Readers should refer to the guidance documents that are presented above for further information 
concerning the development of scenarios for residential exposure assessment purposes. The 
uncertainty factors are the same as those applied to the residential handler assessments described 
above (i.e., 1000 for short and intermediate-term exposures). 

Non-Cancer Risk Summary for Mancozeb Home Garden Scenarios: 

The MO Es for adult and youth aged home garden scenarios were all greater than 1000 on 
day 0 and are not of concern. These MOEs are summarized in Table 51. 

Table 51 - Mancozeb Postapplication Non-Cancer Risks for Adult and Youth Home Gardeners 

Crop Group Mancozeb MOE on Day 0 (AdultsNouth) 

Low* Medium* High* Very High* 

Cut Flowers 15000/16000 9100/10000 5200/5800 NA 

Field/row crop, tall- West NA 49000155000 20000/22000 1200/1300 
Field/row crop, tall - East NA 80000/89000 32000/36000 1900/2100 

Vegetable, cucurbit - West 21000/24000 700017900 4200/4700 NA 
Vegetable, cucurbit - East 32000/36000 11000/12000 6400/7100 NA 

Vegetable, fruiting - West 29000133000 21000/23000 15000/16000 NA 
Vegetable, fruiting - East 29000133000 2 !000/23000 15000/16000 NA 

Non-Cancer Risk Summary for ETU Home Garden Scenarios: 

The ETU MOEs for adult home and youth aged home gardener post application scenarios 
were all greater than 1000 and are not of concern. These MOEs are summarized in Table 52. 
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Table 52 - ETU Postapplication Non-Cancer Risks for Adult and Youth Home Gardeners 

Crop Group ETU MOE on Day 0 (AdultsN outh) 

Low* Medium* High* Very High* 

Cut Flowers 53000/97000 33000/61000 19000/35000 NA 

Field/row crop, tall- West NA 2000001370000 80000/150000 4700/8600 
Field/row crop, tall - East NA 240000/430000 94000/170000 5500/10000 

Vegetable, cucurbit - West 80000/150000 27000/49000 16000/29000 NA 
Vegetable, cucurbit - East 940001170000 31000/57000 19000/34000 NA 

Vegetable,. fruiting - West 120000/220000 86000/160000 60000/1 10000 NA 
Vegetable, fruiting-East 87000/160000 62000/110000 43000179000 NA 

Short-Term Risk Summary for Mancozeb Turf Scenarios: 

The MO Es for adults exposed to mancozeb from treated turf on lawns and golf courses are 
summarized in Table 53. These MOEs were calculated using three different TTR slope factors 
derived from the three sites included in the turf study. The time for the MO Es to reach 1000 for 
the "Heavy Y ardwork" exposure pathway ranges from 5 to 15 days. 

Table 53: Summary ofMancozeb Non-Cancer Postapplication Residential Risks for Adults Exposed to 
Turf 

Exposure Pathway Days to Reach au MOE of 1000 
MOEonDayO 

Using NC Data Using PA Data Using CA Data 

Heavy Yardwork 230 7 15 5 
Playing Golf 3300 0 0 

' 
0 

Note - The Day 0 transferability was 0.085% in NC, 0.066% in PA and 0.15% in CA. If the transferability is less 
than I% of the applied rate, the Agency uses a concentration of 5% of the applied rate to represent the Day 0 turf 
transferable residue. 

The MO Es for toddlers as shown in Table 54 were calculated for the lawncare uses. The 
MOEs from all the individual pathways except soil ingestion were below 1000 on day 0 which 
indicates that soil ingestion is a minor exposure pathway. The total MO Es which included 
dermal, hand-to-mouth, object to mouth and soil ingestion were also below 1000 on Day 0. The 
individual MOEs rose to 1000 in 7 to 32 days while the total MOE rose to 1000 in 13 to 36 days. 
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Table 54: Summary of Mancozeb Non-Cancer Postapplication Residential Risks For Toddlers 
Exposed to Tnrf 

Exposure MOEonDayO Days to Reach an MOE of 1000 
Pathway 

Using NC Data Using PA Data Using CA Data 

Dermal 140 9 19 7 
Hand-to-Mouth 36 15 32 12 
Object-to-Mouth 140 9 19 7 

Soil Ingestion 11000 _Q _Q Q 
Total 24 17 36 13 

Non-Cancer Risk Summary for ETU Turf Scenarios: 

The MO Es for adults exposed to ETU from mancozeb on treated turf at lawns and golf 
courses are summarized in Table 55. These MOEs were calculated using TTR slope factors 
derived from the three sites included in the turf study. The MOE for the "Heavy Y ardwork" 
exposure pathway is of concern on day zero because it is less than 1000. This MOE rises to 1000 
in three to eight days depending upon which site is considered. 

Table 55: Summary of ETU Non-Cancer Postapplication Risks for Adults Exposed to Turf 

Exposure Pathway MOE on Days to Reach an MOE of 1000 
DayO 

Using NC Using PA Data Using CA Data 
Data 

Heavy Y ardwork 450 4 8 3 

Playing Golf 6500 0 0 0 

The MO Es for toddlers as shown in Table 56 were calculated for the Iawncare uses. The 
MOEs from all the individual pathways except soil ingestion were below 1000 on day 0 which 
indicates that soil ingestion is a minor exposure pathway. The total MO Es which included 
dermal, hand-to-mouth, object to mouth and soil ingestion were also below 1000 on Day 0. The 
individual MO Es rose to 1000 in 3 to 10 days while the total MOE rose to 1000 in 6 to 17 days 
depending upon which site is considered. 
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Table 56: Summary of ETU Non-Cancer Postapplication Risks for Toddlers Exposed to Turf 

Exposure MOEonDayO Days to Reach an MOE of 1000 
Pathway 

Using NC Data Using PA Data Using CA Data 

Dermal 440 4 8 3 
Hand-to-Mouth 360 5 IO 4 
Object-to-Mouth 1300 0 0 0 

Soil Ingestion 99000 Q Q Q 
Total 170 8 17 6 

3.2.4 - Residential Postapplication Exposure and Cancer Risk Estimates 

As discussed previously, mancozeb degrades to ETU in the environment and is metabolized 
to ETU in the body. The residential postapplication exposure and cancer risk calculations for 
ETU are presented in this section. Cancer risks were calculated using a linear low-dose 
extrapolation approach in which a Lifetime Average Daily Dose (LADD) is first calculated and 
then compared with a Q1 * that has been calculated for ETU based on dose response data in the 
appropriate toxicology study (Q1* = 6.02 x 10·2 (mg/kg/day)"1

). Absorbed average daily dose 
(ADD) levels were used as the basis for calculating the LADD values. Section 2.1.3 above 
describes how the ADD values were first calculated for the non-cancer MOE calculations. These 
values also serve as the basis for the cancer risk estimates. Dermal and inhalation ADD values 
were first added together to obtain combined ADD values. LADD values were then calculated 
and compared the Q1 * to obtain cancer risk estimates. 

LADD and Cancer Risk Calculations: The use of dissipation data and the manner in 
which daily postapplication dermal exposure values were calculated are inherently different than 
with handler exposures. Once daily exposure values are calculated, the calculation of LADD 
(Lifetime Average Daily Dose) and the resulting cancer risks use the same algorithms that are 
described above for the handler exposures (See Section 2.1.4) and the occupational post 
application exposures (See Section 2.2.5). 

The Agency has defined a range of acceptable cancer risks based on a policy issued in 1996. 
This memo refers to a predetermined quantified "level of concern" for residential carcinogenic 
risk. In summary, residential carcinogenic risks that are I x 1 o-6 or lower require no risk 
management action. 

Cancer Risk Summary All of the cancer risk calculations for the various residential mancozeb 
assessments are included in Appendices L and N for the home garden and turf scenarios, 
respectively. The specifics of each Appendix are described below 
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Appendix L: ETU from Mancozeb Postapplication Risk Cancer Assessment: 
Contains input values and post application cancer risk calculations for etu that degrades from 
mancozeb used in the home garden. A summary of the results for each scenario considered for 
each timefrarne is also provided below. 

Appendix N: ETU from Mancozeb Postapplication Risk Assessment for Turf: Contains 
input values and post application risk calculations for adults exposed to treated turf. Both non
cancer and cancer risks are considered. 

Post Application Cancer Risk for Home Gardeners 

The cancer risk for the home garden scenarios are summarized in Table 57 and are in the 10·7 

range or less when a single day of exposure per year is evaluated on the day of application. The 
number of days of exposure that could occur per year before the target cancer risk 
(1 x I o-6

) is exceeded ranges from >365 days to 8 days. The highest risk task is sweet com hand 
harvesting. The risks of hand harvesting would be reduced if the PHI of seven days were 
observed. 

Table 57 - ETU Postapplication Cancer Risks for Adult Home Gardeners 

Crop Group Cancer Risk on Day 0 Assuming One Exposure Day per Year Over a Lifetime 

Low* Medium* High* Very High* 

Cut Flowers 9e-09 (110) 2e-08 (67) 3e-08 (38) NA 

Field/row crop, tall- West NA 3e-09 (>365) 6e-09 (159) le-07 (8) 
Fieldfrow crop, tall - East NA Ze-09 (> 365) Se-09 (185) 9e-08(11) 

Vegetable, cucurbit - West 6e-09 (160) 2e-08 (53) 3e-08 (32) NA 
Vegetable, cucurbit - East 5e-09 (37) 2e-08 (62) 3e-08 (37) NA 

Vegetable, fruiting - West 4e-09 (238) 6e-09 (169) 8e-09 (119) NA 
Vegetable, fruiting - East 6e-09 (172) Se-09 (122) le-08 (83) NA 

The number in ( ) represents the frequency of exposure days per year to reach a lifetime cancer risk of 1 x 1 o-is 

Post Application Cancer Risks for Turf 

The cancer risks for the turf scenarios are summarized in Table 58 and are in the 10·7 range 
or less when a single day of exposure per year is evaluated on the day of application. These 
calculations also indicate the cancer risk for performing heavy yardwork on day 0 treated turf 
would equal 1 x 10-6 if two such exposure days occurred per year every year for 50 years. 
Similar calculations for the playing golf scenario indicate that the cancer risk would equal 1 xi o·6 

if 26 exposure days occurred per year. 
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Table 58: Summary of ETU Postapplication Cancer Risks for Adults Exposed to Turf 

Location {s) Exposure Cancer Risk Assuming One Day of Number of Exposure Days per Year Which 
Scenario Exposure per Year on Day 0 Treated Turf Creates a Cancer Risk of 1 x 10-6 

CA,NC and PA Heavy Y ardwork 6e-07 2 
Playing Golf 4e-()8 26 

3.2.5 Summary of Residential Postapplication Risk Concerns and Data Gaps 

The Agency considered a nnrnber of exposure scenarios for products that can be used in the 
residential environment with different segments of the population including toddlers, youth-aged 
children and adults. Short term non-cancer MO Es were calculated for all scenarios. 
Additionally, cancer risks were calculated for the exposure scenarios involving adults. Cancer 
risks were not calculated for children per Agency policy. In residential settings, the Agency does 
not use REis or other mitigation approaches to limit exposures because they are viewed as 
impractical and not enforceable. As such, risk estimates on the day of application are the key 
concern. 

The Agency does not have short-term risk concerns for mancozeb or ETU for adults or 
youth aged children involved in any of the home garden scenarios considered. The cancer risks 
for adult home gardeners for all of the scenarios except sweet com hand harvesting are also less 
than I X I o-6 if the exposure days per year are less than 6 to 77 days. The cancer risk for sweet 
com hand harvesting is less than 1 x 10-6 ifthe exposure days per year are less than 2. 

The turf uses, however, have short-term mancozeb risks of concern for both adults and 
toddlers. The toddler hand-to-mouth pathway has the greatest risk (MOE of 36) which greatly 
contributes to the high total risk (MOE of24) which includes the dermal risk (MOE of 140) and 
the object-to-mouth pathway (MOE of 140). The soil ingestion pathway (MOE of 77000) is only 
minor contributor to the total risk. The short-term non-cancer ETU risks are also of concern but 
to a lesser extent than mancozeb with MO Es of 360 for hand to mouth risk and 170 for total risk. 

3.2.6 Recommendations For Refining Residential Postapplication Risk Assessment 

Like with the handlers discussed above, in order to refine this residential assessment, 
information on application rates, timing, and cultural practices could be used to refine mancozeb 
risks. Additional DFR data on crops such as sweet com could potentially be used to refine risk 
estimates for home gardener. Additional TTR data utilizing a different dislodging techniques 
such as the wet hand press could be used to refine the hand-to-mouth and object-to-mouth 
exposures. 
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4.0 Occupational and Residential Risk Characterization 

4.1 - Occupational Handler Characterization 

The occupational handler assessment for mancozeb required two different types of non
cancer risk calculations based on the recently selected endpoints for mancozeb and ETU. The 
durations of exposure that were considered for non-cancer toxicity were short-term (:>30 days) 
and intermediate-term (30 days up to six months) and chronic (every working day). A complete 
array of calculations was completed for all identified exposure scenarios using the mancozeb and 
ETU endpoints. Cancer risks for mancozeb (as ETU) were also calculated and examined. For 
all of the different types of endpoints selected, the Agency identified exposures that fit into 
several different scenarios which are defined based on the equipment used to make applications 
or the type of formulation used. Within each of these categories, different application rates and 
acres treated values were considered to evaluate the broad range of applications that may occur 
with each kind of equipment. Finally, it should be noted that each calculation was completed at 
different levels of risk mitigation to allow for a more informed risk management decision. 

Even given the scope of the calculations that have already been completed, it is likely that 
there are some uses of mancozeb that have not been quantitatively addressed in this document 
either through lack of exposure data or other information. These scenarios will be addressed by 
the Agency when they are identified as mancozeb progresses through the reregistration process. 
Readers are also encouraged to evaluate novel scenarios by considering the range of estimates 
already completed. Many uses could be quantitatively assessed by reviewing those calculations 
as a wide array of chemical use combinations and equipment types have already been considered. 
It is important to note that the risk is proportional to the amount of mancozeb used, and changes 
in the application rate or daily acres treated have a proportional effect on the risk. For example, 
ifthe application rate for a given scenario with an MOE of 50 were reduced by half, the risk 
would also be reduced by half yielding an MOE of 100. 

The exposure data that were used in the mancozeb occupational handler risk assessment 
represent the best data currently available. While some of the data that have been used may not 
be of optimal quality, they represent the best available data for the scenario in question. In many 
cases, the Pesticide Handlers Exposure Database (PHED) was used to develop the unit exposure 
values. The quality of the data included in PHED varies widely from scenarios that meet 
guideline requirements for studies to others where only a limited number of poor quality 
datapoints are available. The results for each scenario should be reviewed in the context of the 
quality of these data. In addition to PHED, the Agency used a few literature and registrant 
submitted studies to define unit exposure values. Generally, the quality of these studies is 
excellent.. PHED unit exposure values represent a central tendency of the data that ranges from 
the geometric mean to the median or arithmetic mean of the data (it depends upon the 
distribution of the data). As such, the values based on the recent studies also are measures of 
central tendency (e.g., the geometric means were selected from each study for assessment 
purposes in most cases). 
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Along with the unit exposure values used in the assessment, other inputs include application 
rates and daily acres treated values. Selected application rates represent a range for each major 
market in which mancozeb is used including agriculture and ornamentals, and for seed piece and 
seed treatments. Many application rates also represent maximum amounts that are allowed by the 
label for certain settings. The other key input for completing handler risk assessments is the 
number of acres treated per day. The values that were used for this parameter represent the latest 
Agency thinking on this issue. In fact, the Science Advisory Council For Exposure recently 
updated the policy for these inputs (July 2000 Exposure SAC Policy 9: Standard Values for 
Daily Acres Treated in Agriculture). These most recent values have been used for the 
calculations. 

In addition to the key sources of information considered above, there are many underlying 
factors that may impact the overall results of a risk assessment. For example, the protection 
factors used for adding additional levels of dermal and respiratory protection may impact the 
overall risk picture. The factors used in this assessment by the Agency are the ones that have 
been used for several years. Other such factors may include the fact that average application 
rates have been generally used to represent typical application rates to calculate ranges of 1isks 
when it is clear that the two values could differ greatly. The Agency has taken this approach 
because the data required to define typical application rates within each crop are generally 
unavailable. There are also exposure monitoring issues that should be considered. For example, 
in many cases the data included in PHED are based on the use of cotton gloves for hand exposure 
monitoring which are thought by many to overestimate exposure because they potentially retain 
residues more than human skin would over time (i.e., they act like a sponge compared to the 
hand). These intangible elements of the risk assessment reflect many of the hidden uncertainties 
associated with exposure data. The overall impacts of these uncertainties is hard to quantify. 
The factor to again consider is that the Agency used the best available data to complete the risk 
assessment for mancozeb. 

A sUillillary of the input values and their uncertainty is given in Table 59. 
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Table 59 - Summary of Handler Input Values and Their Uncertainty 

Input Value Source Comments 

Application Rates Maximum values are from Average values were not available for some crops. 
labels. Average values are 
from NASS or CA DPR. 

Daily Amount Treated Taken from Exposac Policy #9 Believed to represent typical values. May be an underestimate for 
of July 5. 2000 large self contained groundboom sprayers or some aerial scenarios. 

Unit Exposure Data PHED Most values are geometric mean, not upper percentile. May 
underestimate inhalation exposure because rate limit loading does 
not occur in the lungs as it does on the skin. It should be noted, 
however, that the inhalation unit exposures were derived using a 
breathing rate of 29 liter per minute which is a high end estimate. 

Respiratory Protection Factors NIOSH The values \.Vere generated from studies using subjects that were fit 
(5X and !OX) tested and trained. The fit factors that are achieved by untested and 

untrained personnel are much lower. Respirator fit testing and 
training are currently not required by WPS. 

Mancozeb Denna1 Absorption Based upon rat studies with The dennal absorption was 0.38 at 13 ug/cm2 and 0.35 at 8000 
Factor (1%) dose levels of 13 and 8000 ug/cm2. The dennal absorption consists of eight hours of exposure 

ug/cm2 followed by a wash and 72 hours of excretion. A value of 1.0 
percent was selected by the HIARC because the exposure period 
was only 8 hours instead of I 0 hours as recommended by the 
Dermal Absomtion of Pesticides guideline document EPA 736-B-
94-02. Estimated worker dermal exposure levels with single layer 
PPE range from 0.14 to 622 ug/cm2

• 

ETU Dermal Absorption Factor Based upon rat studies with Estimated worker dennal exposure levels with single layer PPE 
(26%) dose levels ranging fro1n 0.65 

to 65 ug/cm2 
range from 0.0014 to 3. 7 ug/cm2

. 

ETU Metabolic Factor Estimated from oral animal May be different for the dermal absorption route because the dose 
(7.5o/o of absorbed dose) Studies. does not pass through the GI tract. 

Body Weight (70 kg) Agency Policy Effects are not gender specific. 

Percent ETU in Spray Mix 1989 Tank Mix Data It is not known if any manufacturing process changes have occurred 
(0.1 during mixing) since 1989 which might affect the amount of ETD contamination. 
(0.2 during application) 
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4.2 Occupational Postapplication Risk Characterization 

Many of the exposure factors used for post application assessment are central tendency 
values. These include the transfer coefficients, the Day 0 DFR data and the DFR dissipation 
slope factors. As is the case for handlers, maximum label rates were used for the non-cancer post 
application risk assessment, while average rates were used for cancer assessment. The days per 
year values are standard values and it is not known if they are central tendency or upper 
percentile. 

The timing of high contact activities such as summer pruning and thinning in relationship to 
mancozeb applications to fruit trees will affect the post application exposure risk. It is possible 
that these activities do not occur during the pre-bloom application schedule when the higher rates 
are used. This schedule begins at 1I4 to Yi green tip and continues through bloom. Summer 
pruning and thinning are conducted a few weeks after bloom (Apple Benefits Assessment for 
Azinphos-me1hyl and Phosmet, EPA-BEAD 8/28/01 ). Additional information regarding this 
issue could be used to refine the risk assessment. 

The risks from grape cane turning may be mitigated by the fact that cane turning occurs 
only on table grapes after the grape clusters have formed. The mancozeb labels prohibit 
application after bloom in California and require a 66 day PHI in other states. According to the 
USDA crop profile, 97 percent of the nation's table grapes are grown in California. In a similar 
manner, the risks for girdling, which also occurs primarily on table grapes, may also be mitigated 
depending upon when this activity takes place. If it occurs in early in the spring before bud 
break (as stated in the Dole Fruit and Vegetable Encyclopedia) then the risks would be negligible 
because mancozeb is not applied until after bud break. If it occurs after bloom (as stated in 
"Grape Pest Management", University of California Document #4105) or after normal berry drop 
(as stated in Small Fruit Culture, James Shoemaker, 1983) the risks would be higher. Additional 
information regarding this issue could be used to refine the risk assessment. 

The screening level parameters were generally thought to be conservative because they use 
point estimates for a particular day after exposure and multiply that exposure by a given number 
of days per year. The area under the curve approach was considered to be more realistic because 
it accounted for the fact that exposures would not all occur at the same time after application. 
For example, the screening level approach would assume that all ten days per year of exposure 
would occur on DAT X when in reality only a few days of exposure might occur on DAY X and 
the rest would occur on DATY through Z. The area under the curve method would take the 
integrated average of the exposures that would occur on days X through z. It should be noted, 
however, that the area under the curve method would not generate much refinement for 
mancozeb because the mancozeb residues typically dissipated at a low rate and because 
mancozeb was applied at frequent intervals. For example, risk refinements of only 10 percent as 
shown in Table 60 would result from using the area under the curve method for the deciduous 
fruit tree scenarios. The more sophisticated methods resulted in a greater amount of risk 
refinement when the residues dissipate quickly and the applications were infrequent. 
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Table 60 - Effect of Calculation Method Upon Post Application Cancer Risks for 
Deciduous Tree Fruit Scenarios1 

Calculation Method Very Low Low Exposure High 
Exposure Scenarios3 Exposure 
Scenarios2 Scenarios4 

Screening Level at Day 1 * 30 days per year 4.5 x 10-7 4.5 xio-6 I.3 x 10-5 

Screening Level at Day 10 * 30 days per year 3.5 x 10-7 3.5 x 10-6 I.Ox 10-6 

Area Under the Curve for Day 1 to Day 10 * 3 = 30 days per year 4.0x 10"7 4.0xJ0-6 1.2 x 10-6 

Notes 

1. Average Application Rate, Western Climate, Commercial Worker with 30 days Exposure per Year 
2. Propping 
3. Irrigation, Scouting, Weeding 
4. Pruning, Thinning, Harvesting 

4.3 Residential Risk Characterization 

4.3.1 Home Gardener Handler Risk Characterization 

The MO Es for both mancozeb and ETU are not of concern because they greatly exceed the 
required uncertainty factor of 1000. The cancer risks are also not of concern because they are 
less than 1.0 xl o-6 ifthe number of exposure days per year does not exceed 225. The overall 
risk picture is acceptable by a wide margin and would not be affected if the higher home 
gardener rates were used instead of the agricultural rates. 

The data that were used in the in the mancozeb residential handler assessment represent the 
best data and approaches that are currently available. Carbary! exposure data submitted for the 
registration of carbaryl were used as surrogate data for three of the mancozeb residential handler 
scenarios as there is no mancozeb data currently available. The carbaryl data generally are 
considered to be high quality by the Agency and the best source of information available for the 
scenarios where they were used. The Handlers Exposure Database (PHED) was used to develop 
the unit exposure values for the remaining scenario (back sprayer). The quality of the PHED 
data for the backpack sprayer is oflow confidence but represents the best available data. 

4.3.2 - Residential Post Application Risk Characterization 

The Agency does not have short-term risk concerns for adults or youths involved in any of 
the home garden scenarios considered. The cancer risks for adult home gardeners for all of the 
scenarios except sweet com hand harvesting are also less than 1.0 X 10-6 ifthe average number 
of exposure days per year does not exceed six. The cancer risks for sweet com harvesting are 
less than 1.0 x 1 o-6 if the exposure days per year does not exceed two and would be further 
reduced ifthe PHI of seven days were observed. 
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The home gardener cancer risks would be affected in some of the higher exposure scenarios, 
such as com harvesting, if the home gardener rates were used instead of the agricultural rates. 
The home gardener rate for sweet com is 1.5 or 2.0 lb ai/acre while the agricultural rate is 1.2 lb 
ai/acre. It is not known why the home gardener rate is higher than the agricultural rate because 
the home gardener products were apparently derived from, and have the same registration 
numbers as, two agricultural products that were previously produced by Rohm and Haas. The 
application rates as listed on the two Rohm and Haas labels (Dithane F-45 and Dithane -45) 
exactly match the rates given in the Use Closure Memo and the newer agricultural labels. 

The Agency has short-term risk concerns for turf uses for both adults and toddlers with 
MO Es for both mancozeb and ETU being less than 1000. The toddler hand-to-mouth pathway 
has the greatest mancozeb risk (MOE of 36) which greatly contributes to the high total mancozeb 
risk (MOE of24). The ETU risks are also of concern but to a lesser extent than mancozeb with 
MO Es of 360 for hand to mouth risk and 170 for total risk. Although a valid TTR study for 
mancozeb was submitted, the measured TTR levels quantified in the submitted study were not 
used to complete the day 0 dermal exposure calculations because the day 0 transferability was 
only 0.1 percent of the application rate. Studies where transferability is less than 1 percent are 
not used for risk assessment purposes because the transfer coefficients used by the Agency for 
defining exposures are based on Jazzercize studies in which TTR values were measured by 
teclmiques where transferability is generally in the 1 to 5 percent range rather than the ORJETF 
roller method where transferability tended to be lower. This study was used, however, to 
calculate the dissipation rates. 

The data used in the mancozeb residential postapplication assessment represent the best data 
and approaches that are currently available. To the extent possible, the Agency used mancozeb
specific data such as the dislodgeable foliar residue (DFR) data used for the garden scenarios and 
the turf transferable residue (TTR) data used for the dermal component of the turf scenarios. 
When chemical-specific data were unavailable, the Agency used the current approaches for 
residential assessment, many of which include recent upgrades to the SOPs. For example, for the 
toddler hand-to-mouth calculations, the TTR data were not used but a 5 percent transferability 
factor was applied to calculate residue levels appropriate for this exposure pathway. There are 
also many subtle uncertainties that should be considered in the interpretation of this assessment 
such as those associated with the use of Jazzercize and with the non-dietary ingestion 
calculations. Readers should consider these in the interpretation of the overall risk estimates. 
Readers should also consider the screening nature of the SOPs For Residential Exposure 
Assessment and how additional data could refme the results. 
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Appendix A: Occupational Handler Exposure Data 
and Risk Calculations for Mancozeb 
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Exposure Scenario 
(Number) 

Mix/Load Wettable 
Powder (WP) 
Formulations 
(la through It) 

Mix/Load Dry Flowable 
(OF) Fonnulations 
(Za through 2f) 

Mix/Load Liquid 
Forinulations 
(3a through 3f) 

Apply Sprays with a 
Fixed-wing Aircraft (4) 

Table Al: Sources of Exposure Data Used In The Occupational Handler Exposure And Risk Calculations 

Data Comments 
Source 

Mixer/Loader Descriptors 

Baseline: Hands, dermal, and inhalation= ABC grades. Hands= 7 replicates; Denna] = 22 to 45 replicates, and Inhalation= 44 replicates. Low confidence in the 
dennal/hands data due to the low number of hand replicates. Medium confidence in inhalation data. No protection factor was needed to define the unit exposure value. 

PPE: Hands= ABC grades. Hands= 24 replicates. The same dennal data an~ used as for baseline coupled with a 50%J protection factor to account IOr an additional layer of 
clothing. Hands= ABC grades. Hands= 24 replicates. Medium confidence in hand data. A respirator protection factor of 5 is applied to estilnate the use of a filtering 

PHED VI.I 
facepiece disposable respirator (i.e. a dust 1nask). A respirator protection f'actor of I 0 is applied to estimate the use of a half face elastorncric facepiecc respirator with 
cartridges (i.e. half face respirator). 

Engineering Controls: Dermal= AB grade. Hand and inhalation= all grade. Hands= 9 rcplicalcs_; dennal = 6 to J 5 replicates; and inhalation= 15 replicates. Low 
confidence in the hand, dermal, and inhalation data. No protection factor was needed to define the unit exposure value. Engineering controls are water soluble packets. 

PHED VI.I ll:ueliric: Hand, inhalation, and dennal data= acceptable grades. I-lands"" 7 repllcates; Dermal == J 6 to 26 replicates; and Jnhalation = 23 replicates. Low confidence in 
hand/dermal data because of number of hand replicates. Inhalation data arc high confidence. No protection factor was needed to define the unit exposure value. 

PPE: Hands= acceptable grades. Hands= 21 replicates. High confidence in all dermal data. As appropriate, the saine dcrrual and inhalation data were used as tOr the 
baseline coupled with a 50% protection factor to account for an additional layer of clothing. A respirator protection factor of 5 is applied to estimate the use of a dust mask. 
A respirator protection factor of 10 is applied to eslimate the use of a half face respirator. 

Engineering Controls: A protection factor of98% was used to calculate exposures using the baseline exposure data. Water soluble packet data (Scenario 4) could also be 
used to address this scenario. A protection factor has been used but the \VSP rate/acre inputs arc the same as for DF formulations ( refer to Scenario 1). 

PHED Vl.l Baseline: Hands, dermal, and inhalation= acceptable grades. Hands= 53 replicates; Dermal= 72 to 122 replicates; and Inhalation= 85 replicates. High con11dencc in hand, 
dcrm11J, and inhalation data. No protection factor was needed to define the unit exposures. 

PPE: The saine dermal data arc used as for baseline coupled with a 50o/o protection factor to account f'or an additional layer of clothing. I-lands= acceptable grades. Hands= 
59 replicates. High confidence in hand data. A respirator proteclion factor oC5 is applied to estimate the use of a dusl rnask. A respirdtor proteclion factor of JO is applied to 
estimate the use of a half~face respirator. 

Engineering Controls: Hands, dermal, and inhalation~ acceptable grades. Hands= 31 replicates; Dennal = 16 to 22 replicates; and Inhalation= 27 replicates, High 
confidence in hand, dermal, and inhalation data. 

Applicator Descriptors 

PILED VI.I Enginee1·ing Controls: Hands= ABC grade, dernrnl and inhalation = AllC grade. Hands= 34 replicates, dennal = 24 to 48 replicates, and inhalation= 23 replicates. Medimn 
confidence in dcnnal, hand, and inhalation data. No protection factor W<is needed to define the unit exposure value. 

EPA has no data for this scenario, other than enclosed cockpits- the engineering control. 
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Exposure Scenario 
(Number) 

Apply Sprays with a 
Groundbo01n Sprayer (5) 

Apply Sprays with an 
Airblast Sprayer (6) 

Apply Sprays with a Low 
Pressure/High Volume 
Handgun Sprayer (7) 

Apply Sprays with a High 
Prc!isurc/I-ligh Volmnc 
Handgun (8) 

Table Al: Sources of Exposure Data Used In The Occupational Handler Exposure And Risk Calculations 

Data Coin men ts 
Source 

PHED VI.I Baseline: Hand, dermal, and inhalation= acceptable grades. I-lands =29 replicates, dermal= 23 to 42 replicates, and inhalation= 22 replicatcs. lligh confidence in hand, 
dennal, and inl1alation data. No protection factors were needed to define the unit exposure values. 

PPE: The smne dennal data are used as for baseline coupled with a SOo/o protection factor lo account for an additional layer of clothing. Hands= ABC grades. Hands= 21 
replicates. Medium conlidence in hand data. A respirator protection factor of 5 is applied to estin1ate the use of a dust 1nask. A respirator protection factor of I 0 is applied to 
estitnate the use of a half-face respirator. 

·Engineering Controls: Hand and dern1al =ABC grade. Inhalation= acceptable grades. I lands== 16 replicates; dennal = 20 to 31 replicates; and inhalation = 16 replicates. 
Medium confidence in the hand and dennal data. High confidence in inhalation data. No protection factor needed to define the unit exposure value. Protective gloves not 
used. 

PHEDVl.l Baseline: Dermal, hand, and inhalation= acceptable grades. Hands= 22 replicates, dennal = 32 to 49 replicates, and inhalation= 47 replicates. High confidence in all data. 
No protection factor was needed to define the unit exposure value. 

PPE: The sainc dermal dala arc used as for baseline coupled with a 50% protection factor to account for an additional layer of clothing. Hands= acceptable grades. Hands= 
18 replicates. High confidence in hand data. A respirator protection factor of S is applied to cstin1ate the use of a dust 111ask. A respirator protection factor of IO is applied to 
estimate the use of a half-face respirator. 

Engineering Controls: Hands and dermal =acceptable grade, and inhalation= ABC grade. Hands= 20 replicates; dermal= 20 to 30 replicates; and inhalation= 9 replicates. 
High confidence in hand and derrnal data. Low confidence for inhalation data. Gloves were used coupled with engineering controls siuce empirical data without gloves 
were not available and back calculation of gloves to a no glove scenario is believed to give erroneously high (IJOµg/lb ai) estimates for a closed cab scenarios. 

ORETF Baseline: No ungloved data 
OMA002 

PPE: Denna! and hands= B grade; Inhalation= B grade; Denna!= 10 replicates; hands= 10 replicates; and inhalation= JO replicates. Medium confidence in inhalation, 
dermal, and hand data due to low number of replicates. A 50o/v protection factor to account for an additional layer of clothing. A respirator protection factor of 5 is applied to 
esti1nate the use of a dust mask. A respirator protection factor of I 0 is applied to estin1ate the use of a half-face respirator. 

Engineering Controls: Not considered feasible for this exposure scenario. 

PHEDVl.l Baseline: Hands= 16 replicates with ABC grade data, dennal = 4 to 20 replicates with ABC grade data, and inhalation""" J 6 replicates with AB grade data. Low confidence 
Right of Way due to lack of dermal replicates. No protection factor was needed to define the unit exposure value. 
Sprayer Data 

PPE: Hands= 4 replicates with AB grade data, dermal== 4 to 20 replicates with ABC grade data. The saine dermal data are used as for baseline coupled with a 50% 
protection factor to account for an additional layer of clothing. Low confidence due to low nwnber of dcrn1al and hand replicates. A respirator protection factor of 5 is 
applied to esti1nate the use of a dust 1nask. A respirator protection factor of 10 is applied to estimate the use of a half-t~tce respirator. 

Engineering Controls: No data is available. 
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Exposure Scenario 
(Number) 

1\1/U A WP lvilh a J ,ow 
Pressure l landwand (9) 

MIUA WP with 
Backpack Sprayer ( l 0) 

MIL/A WP with LF/HV 
Handgun (I J) 

MIL/A Dry Flowablcs 
with LP llandwand (12) 

M/L/ A DF with Ul:lckpack 
Sprayer (13) 

MIL/A DP with LP/HV 
Handgun ( 14) 

MJUA Liquids with LP 
l landwand ( 15) 

Table Al: Sources of Exposure Data Used In The Occupational Handler Exposure And Risk Calculations 

Data Comments 
Source 

Mixer/Loader/Applicator (M/L/A) 

PHEDVl.I Baseline: No data 

PPE: Dern1al and inhalation"" ABC grades; and hands= acceptable grades. Dcnnal = 16 replicates; hands= 15 replicates; and inhalation= 16 replicates. Medimn confidence 
in inhalation, dcnnal, and hand data. A 50% protection factor to account tbr an additional layer or clothing. A respirator protection ffictor of 5 is applied to estimate the use of 
a dust mask. A respirator protection factor of 10 is applied to estimate the use of a half-face rt!spirator. 

Engineering Controls: Not considered feasible for this exposure scenario. 

No Data No Data 

Baseline: No img!oved data 

ORETF PPE: Dermal and hands~ B grade with 15 replicates; Inhalation= B grade with 15 replicates. High confidence in inhalation, dermal, and hand data. A 50o/o protection factor 
OMA002 to account for an additional layer of clothing. A respirator protection factor of 5 is applied to esl.imate the use of a dust n1ask. A respirator protection factor of 10 is applied to 

estimate the use of a half~t'ace respirator. 

Engineering Controls: Not considered feasible fi.H this exposure scenario. 

No Data 

No Data 

ORETF Same as above using ihe ORETF data for water dispersable granules. This data ·was collected in the same manner is of si1nilar quaJity a~ the data collected while using the WP 
OMA002 formulation. The water dispersable granules were used in 15 replicates of the ORETF study. 

PllED VI.I Baseline: Hands= all grades; dermal and inhalation= ABC grades. Dertnal = 9 to 80 replicates; hands== 70 replicates; and inhalation= 80 replicates. Mcdimn confidence in 
inhalation data. Low confidence in dermal and hand data. No protection factor was needed to define the unit exposure values. 

PPE: The same dermal data are used as for baseline coupled with a 50o/., protection factor to account for an additional layer or clothing. I land~ 1 O replicates. Hands= ABC 
grades Low confidence in hand data. A respirator protection factor of 5 is applied to esti1nate the use of a dust mask .. I\ respirator protection factor of 10 is applied to 
estimate the use of a half-face respirator. 

Engineering Controls: Not considered feasible for this cxoosurc scenario. 
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Table Al: Sources of Exposure Data Used In The Occupational Handler Exposure And Risk Calculations 

Exposure Scenario Data Comments 
(Number) Source 

PHED VI.I Baseline: No Data 

MIL/A Liquids with a PPE: Hands"" C grades. Ilands,,,, 11 replicates. Low confidc11ce in hand data. The smne dermal data are used as for baseline coupled with a 50% protection factor to account 

Backpack Sprayer (16) for an additional layer of clothing. A respirator protection faclor of 5 is applied to estimate the use of a dust mask. A respirator protection factor of l 0 is applied to cstin1ale 
the use of a half-face respirator. 

Engineering Controls: Not considered feasible for this exposure scenario. 

MIL/A Liquids with ORETF Smne as above for scenarios 11 and 12. Liquid flowable fonnulations were used in 15 replicates of the ORETF study. 
LP/HY Handgun (17) OMA002 

Flagging Descriptors 

PHEDVl.l Baseline: Hands, dermal, and lnbalation =acceptable grades. Dermal= 18 to 28 replicates; bands= 30 replicates; and inhalation= 28 replicates. High confidence in dermal, 
hand, and inhalation data. No protection factor was required to calculate unit exposures. 

Flag Aerial Spray PPE: The san1e dermal data are used as for baseline coupled with a 50% protection factor to account for an additional layer of clothing. Hand= acceptable grades. Ililnd~ 6 
Applications {18) replicates. Low confidence ln gloved hand data due to sn1all number (6) of replicates. A respirator protection factor of 5 is applied to esti1nate the use of a dust mask. A 

respirator protection factor of 10 is applied to estimate the use of a half-face respirator, 

Engineering Controls: The same data are used as for baseline coupled with a 98% protection factor to account for the ut;e of an engineering control (e.g., sitting in a vehicle). 

All handler exposure assessments in this document arc based on the "Best Available" data as defined by the PHED SOP tbr 111eeting Subdivision U Guidelines (i.e., completing exposure assess1nents). Best available grades are 
assigned to data as Jbllows: matrices with A and B grade data (i.e., Acceptable Grade Data) and a nlinimmn of 15 replicates; if not available, then grades A, B and C data and a 1nini111mn of 15 rcplicales; if not available, then 
all data regardless of the quality (i.e., All Grade Data) and number of replicates. High quality data with a protection thctor take precedence over low quality data with no protection factor. Generic data confidence categories 
are assigned as follows: 
High =grades A and Band 15 or more replicates per body part 
Medium =grades A, B, and C and 15or1nore replicates per body part 
Low = grades A, B, C, D and E Q! any combination of grades with less than 15 replicates. 
PHF,D grading criteria do not reflect overall quality of the reliability of the assessment. Sources of the exposure factors should also be considered in the risk 1nanagement decision. 
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Table A2 - Exposure Data Used for Occupational Handler/ Applicator Risk Assessment 

Exposure Scenarios (Sec notes for PPE Dcscri1>tions) Baseline Dermal Baseline Single Layer Double P.F5 Respirator p~·10 

(nig/lb ai) Inhalation Dermal (1ng/lb ai) Layer Inhalation Respirator 
(ugflb ai) Dermal (ugllb ai) Inhalation 

(mgflb ai) (ug/lb ai) 

Mixer Loader Unit Exposure Values 

Mix/Load Wettable Powder (WP) Formulations (I a-It) 3.7 43 0.17 0.13 8.6 4.3 
Mix/toad Dry Flowable (DF) Formulations (2a - 2f) 0.066 0.77 0.066 0.047 0.15 0.077 
Mix/Load Liquid _Formulations (3a - 3f) 2.9 1.2 0.023 0.017 0.24 0.12 

Applicator Unit Exposure Values 

Apply Sprays with an Airplane (4) NIA NIA NIA NIA NIA NIA 
Apply Sprays with a Groundboom (5) 0.014 0.74 0.014 0.011 0.15 0.074 
Apply Sprays with an Airblast (6) 0.36 4.5 0.24 0.22 0.9 0.45 
Apply Sprays with a Low Pressure/High Volume Handgun (7) No Data 1.0 0.73 0.40 0.20 0.10 
Apply Sprays with a J-Jigh Pressure/High Volun1e Handgun (8) 1.3 3.9 0.39 0.29 0.78 0.39 

Mixer/Loader/Applicator Unit Exposure Values 

Mix/Load/Apply WP with a Low Pressure Handwand (9) No Data 1.100 8.6 6.2 220 110 
Mix/Load/Apply WP with a Backpack Sprayer (I 0) No Data No Data No Data No Data No Data No Data 
Mix/Load/Apply WP with a Handgun (11) No Data 62 0.74 0.4 12.4 6.2 
Mix/Load/Apply DF with a Low Pressure Handwand (12) No Data No Data No Data No Data No Data No Data 
Mix/Load/Apply DF with a Backpack Sprayer (13) No Data No Data No Data No Data No Data No Data 
Mix/l .... oad//\pply DF with a Handgun (14) No Data 2.2 0.59 0.34 0.44 0.22 
Mix/Load/Apply Liquids with Low Pressure Handwand (15) 100 30 0.43 0.37 6 3 
Mix/Load/Apply Liquids with Backpack Sprayer (16) No Data 30 2.5 1.6 6 3 
Mix/Load/Apply Liquid Flowables with a Handgun (17) No Data 1.9 0.5 0.27 0.38 0.19 

Flagger Unit Exposure Values 

Flag Aerial Spray Applications (18) 0.011 0.35 0.012 0.01 0.07 0.035 

Notes - PPE Descriptions 

Baseline Dermal - includes long sleeve shirts, long pants, shoes and socks. 
Single Layer Dermal - includes water resistant gloves over Baseline PPE 
Double Layer Dermal - includes Tyvek or cotton coveralls over Single Layer PPE 
PF5 Respirator Inhalation - filtering facepiece disposable respirator (i.e. dustmask) with a protection factor of 5 
PFl 0 Respirator Inhalation - half face cartridge respirator with a protection factor of IO 
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Engineering 
Control 
Dermal 
(ntg/lb ai) 

0.0098 
0.0098 
0.0086 

0.005 
0.005 
0.019 
Not Feasible 
Not Feasible 

Not Feasible 
No Data 
0.65 
No Data 
No Data 
Not Feasible 
Not Feasible 
Not Feasible 
Not Feasible 

0.00022 

Engineering 
Control 
Inhalation 
(ug/lb ai) 

0.24 
0.24 
0.083 

0.068 
0.043 
0.45 
Not Feasibk 
Not Feasible 

Not Feasible 
No Data 
7.7 
No Duta 
No Data 
Not Feasible 
Nol Feasible 
Not Feasible 
Not Feasible 

0.007 
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Table A3 - Application Parameters for Mancozeb Applications to Crops 

Application Method Crop Type (See Note 1 for Specific Crops) Label Rate1 

(lb ai/acrc) 

Aerial turf: sod farms 17.4 
Po1ne fruits (PreMBlooin Label Rate); 4.8 
Porne fruits (Average Rate for Western Apples and Pears) NA 
conifers 3.2 
grapes (East/Rocky Mts) 3.2 
Pon1e fruits (Extended); bananas; plantains 2.4 
cucurblts; onions; 2.4 
to1natoes {E/Miss R.) 2.4 
Porne fruits (Average Rate for Eastern Apples and Pears) NA 
grapes (West/Rocky Mls); papaya 2.0 
asparagus, fennel, peanuts, potatoes; sugar beets; 1.6 
tomatoes (W/Miss R.); 1.6 
Sn1a1I grains, cotton 1.6 
corn: field for hybrid seed production, sweet, pop; 1.2 
corn; field; 1.2 

. 

Airblast Pome fruits (pre-bloom label rate); 4.8 
Po1ne fruits (average for the West) NA 
conifers 3.2 
grapes (East) 3.2 
P01ne fruits (extended application); bananas; plantains; 2.4 
Pon1c fruits (average for the East) NA 
grapes (West); 2.0 
papaya 2.0 

Backpack Sprayer - MLAP ornamentals: pachysandra 14 
Liquids or WP conifers, 3.2 

ornainentals 1.6 

Chemigation turf: sod tanns 17.4 
cucurbits; onions, to1natocs (East) 2.4 
grapes (West), 2.0 
asparagus; s1nall grains, cotton , fennel; peanuts, potatot!s, sugar beets, 1.6 
t01natoes (West) 1.6 
ornamentals 1.6 
corn: sweet, field, pop 1.2 
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Average Ratc3 

(lbai/acrc) 

17.4 
NIA 
3.14 
3.2 
2.24 

2.4 
2.4 
1.4 
2.1 4 

l.54 

1.6 
1.4 
1.6 
1.2 
1.2 

NIA 
3.1 4 

3.2 
2.24 

2.4 
2.1 4 

1.54 
2.0 

14 
3.2 
1.2 

17.4 
2.4 
l.54 

1.6 
1.4 
1.2 
1.2 

Arca 
Treated5 

(Acres/Day) 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
1200 
350 
1200 

40 
40 
40 
40 
40 
40 
40 
40 

0.4 
0.4 
0.4 

350 
350 
350 
350 
350 
40 
350 
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Table A3 - Application Parameters for Mancozeb Applications to Crops 

Application Method Crop Type (See Note 1 for Specific Crops) 

Groundboom turf: golf course or sod farms 
ornamentals: pachysandra 
cranberries 
grapes (East) 
cucurbits, onions, 
tomatoes (East) 
grapes (West) 
asparagus, fennel, peanuts, potatoes; sugar beets; tobacco 
tomatoes (west) 
Small grains, cotton 
ornamentals 
corn: field; 
corn: field for hybrid seed production, sweet, pop 

I,P/l-IV Handgun turf: golf course (tees & greens), turf: industrial, municipal, residential 

HP/HV Handwand conifers 
tobacco seedlings 
ornamen!als 
tomatoes (in a greenhouse) 

Low Pressure Handwand - ornamentals: pachysandra 
MLAP Liquids or WP conifers 

ornmnentals 

Note8 

I. Specific crops for each crop group are listed below: 
Pome Fruits - include apples, crabapples, pears and quince 
Conifers - includes christmas trees and douglas fir 
Cucurbits - include cucumbers, 1nelons, summer squash and edible gourds 
Bulb. veg - includes dry bulb onions, garlic and shallots 
Small grains - includes barley, rye, oats, triticale and wheat 

2. Label rates arc prlinarily from the wettable powder labels and conform to the use closure n1emo. 
3. Except as noted, label rates were used to represent the average rate. 

Label Rate2 

(lb ai/acrc) 

17.4 
14.0 
4.8 
3.2 
2.4 
2.4 
2.0 
1.6 
1.6 
1.6 
1.6 
l.2 
1.2 

17.4 

3.2 
2.0 
1.6 
2.4 

14.0 
3.2 
l.6 

Average Ratc3 

(lbai/acre) 

17.4 
14.0 
3.04 

2.24 

2.4 
1.4 
1.54 
1.6 
1.4 
1.6 
l.2 
1.2 
1.2 

17.4 

3.2 
2.0 
1.2 
2.4 

14.0 
3.2 
1.2 

4. Average rates were obtained from NASS data for apples, pears and eastern grapes and CA DPR data for western grapes. The average rate for cranberries is from the Cranberry Institute. 
5. Areas treated are frmn ExpoSac Policy #9 of July 5, 2000 "Standard Values for Daily Acres Treated in Agriculture" 

Arca 
Treated5 

(Acres/Day) 

40 or 80 
10 
80 
80 
80 
80 
80 
80 
80 
200 
40 
2(){) 

80 

5 

I 0 (Note 5) 
IO 
10 
JO 

0.4 
0.4 
0.4 

6. ·n1e area treated for high pressure handwand sprayers was detennincd by the dividing the daily spray volume handled (1000 gallons per day) by the label recon11ncnded spray volume of JOO gallons per acre. 
7. The area treated for backpack sprayers and low pressure handwand was detern1ined by the dividing the daily spray volume handled (40 gallons per day) by the label recommended spray volmnc of I 00 gallons per acre. 
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Table A4 - Exposure Factors and Formulas 

Exposure Factors Formulas 

Maucozeb Dern1al Absorption = I percent Mancozcb Daily Exposure= Application Rate* Acres treated* Unit Exposure Value 

ETU IJermal Absorption= 26 percent Mancozcb lJaily Dose= (l)aily Exposure* Absorption factor)/Body Weight 

Mancozeb and.ETU Inhalation Absorption= 100 percent Mancozeb MOE~ NOAEL/Daily Dose 

Nlancozeb Metabolic Conversion to ETU = Mancozcb Combined MOE~ l/((l/Dermal MOE)+( I/Inhalation MOE)) 
7.5 percent ofMancozeb Dose 

Mancozeb NOJ\EL for Short and Intermediate Term Dermal Exposures ETU Daily Exposure from ETU Present in Tank Mix= 
~ 9.24 mg/kg/day (based upon a dietary study) Application Rate * Acres treated * Unit Exposure Value* ETU Tank Mix Conversion Factor 

Mancozeb NOJ\EL for Chronic Dermal Exposures~ 4.38 mg/kg/day ETU l)aily Dose from ETU Present in Tank Mix= 
(based upon a dietary study) (ETU Daily Exposure from ETU Present in Tank Mix* Absorption factor)/Body Weight 

Mancozeb NOAEL for Inhalation Exposures of Any Duration= 21 ETU Daily Dose from Metabolic Conversion of Mancozcb to ETU = 
mg/kg/day(bascd upon m1 inhalation study) Mancozeb Daily J)ose * .tvfancozeb Metabolic Conversion Faclor 

Mancozeb Tank Mix Conversion to ETU While Mixing and Loading= ETU Total Daily Dose~ 
0.1 percent ETU Daily Dose fro1n ETU Present in Tank Mix+ ETU Daily Dose from Metabolic Conversion ofMancozeb 

Mancozeb Tank Mix Conversion to ETU While Spraying= 0.2 percent ETU MOE ~ NOJ\EL/ETU Total Daily Dose 

ETU NOAEL for Short and Intermediate Term Dcnnal and Inhalation ETULADD~ 

Exposures~ 5 mg/kg/day ETU Total lJaily Dose *(Exposure !Jays per Year/365 days per Year)*(35 Exposure Years per LifctiJne/70 Years per Lifetime) 
(based upon an oral developn-iental study) 

ETU NOAEL for Chronic Dermal and Inhalation Exposures= 0.18 ETU Cancer Risk= ETU Lifetime Average Daily Dose* Q star 
mg/kg/day (based upon an oral study) 

Body Weight~ 60 kg ETU Q star~ 0.0602 
(appli~s only to ETU short/intennediatc tenn exposures) 

Body Weight~ 70 kg 
(applies to all other exposures) 

Exposure Days per year== 10 for private groy,.'crs 
30 for commercial applicators 
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Table AS - Summary ofMancozeb Short/Intermediate Term Combined MOEs for Crop Treatment 

Exposure Scenario (WP Crop Type Application Acres/ Baseline Single Double Single Single Double 
= W cttablc Powder and Rate Day MOE Layer Layer Layer Layer Layer 
DF =Dry Flowablc) (lb ai/acrc) MOE MOE PF5 PFIO PF5 

MOE MOE MOE 

Mixer/Loader (MIL) 

M/L WP for Aerial (1 a) turf: sod farms 17.4 350 1.9 5.2 5.3 19 30 21 

pome fruits (pre·bloo1n); cranberries 4.8 350 6.9 19 19 70 110 76 

grapes (East) 3.2 350 10 28 29 !JO 160 110 

pome fruits (extended); bananas; cucurbits; bulb veg; 2.4 350 14 37 38 140 210 150 
plantains; totnatocs (East) 

grapes (West); papaya 2 350 17 45 46 170 260 180 

small grains; cotton 1.6 1200 6 16 17 61 94 66 

asparagus; fennel; peanuts; potatoes; sugar beets; 1.6 350 21 56 57 210 320 230 
tomatoes (West) 

corn: field; 1.2 1200 8 22 22 82 130 88 

corn: seed, sweet, pop l.2 350 28 75 76 280 430 300 

M/L W.P for Che1nig8.tion turf: sod farms 17.4 350 1.9 5.2 5.3 19 30 21 
(lb) 

cucurbits; bulb veg; totnatoes (East) 2.4 350 14 37 38 140 210 150 

grapes (West); papaya 2 350 17 45 46 170 260 180 

asparagus; small grains; cottDn; fennel; peanuts; potatoes; 1.6 350 21 56 57 210 320 230 
sugar beets; tomatoes (West) 

corn; sweet, field, pop 1.2 350 28 75 76 280 430 300 

ornrunentals 1.6 40 180 490 500 1800 2800 2000 

ornamentals 1.6 10 720 2000 2000 7400 11000 8000 
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Double 
Layer 
PFIO 
MOE 

33 

120 

180 

240 

290 

110 

360 

140 

480 

33 

240 

290 

360 

480 

3200 

13000 

Engineering 
Control 
MOE 

520 

1900 

2800 

3800 

4500 

1700 

5700 

2200 

7600 

520 

3800 

4500 

5700 

7600 

50000 

200000 
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Table AS - Summary ofMancozeb Short/Intermediate Term Combined MOEs for Crop Treatment 

Exposure Scenario (WP Crop Type Application Acres/ Baseline Single Double Single Single Double 
""Wettable Powder and Rate Day MOE Layer Layer Layer Layer J,ayer 
DI<'"" Dry Flowable) (lb ai/acre) MOE MOE PF5 PFIO PF5 

MOE MOE MOE 

M/L WP for turf: sod farms 17.4 80 8.3 23 23 85 130 91 
Groundboo1n( l c) 

turf: golf courses 17.4 40 17 45 46 170 260 180 

cranberries 4.8 80 30 82 83 310 470 330 

grapes (West) 2 80 72 200 200 740 1!00 800 

grapes (East) 3.2 80 45 120 120 460 700 500 

cucurbits; bulb ve.g; tomatoes (East) 2.4 80 611 160 170 610 940 660 

asparagus; fennel; peanuts; potaloes; sugar beets; 1.6 80 90 250 250 920 1400 990 
tomatoes (West); tobacco 

small grains; cotton l.6 200 36 98 100 370 560 400 

com: field; 1.2 200 48 130 130 490 750 530 

corn: seed; sweet; pop 1.2 80 120 330 330 1200 1900 1300 

ornainentals 1.6 40 180 490 500 1800 2800 2000 

ornan1entals l.6 IO 720 2000 2000 7400 11000 8000 

MIL WP for Airblast (l d) pome fruits(prewb!oom) 4.8 40 60 160 170 610 940 660 

grapes (East), conifers 3.2 40 90 250 250 920 1400 990 

pmne fruits (extended); bananas; plantains 2.4 40 120 330 330 1200 1900 1300 

grapes (West); papaya 2 40 140 390 400 1500 2300 1600 

MIL WP for Turfgun ( 1 c) turf 17.4 5 130 360 370 1400 2100 1500 

MIL WP for High pachysandra 14 10 83 220 230 840 1300 910 
Pressure Handwand ( 1 l) 

conifers 3.2 10 360 980 1000 3700 5600 4000 

ornamentals l.6 10 720 2000 2000 7400 11000 8000 
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Table AS - Summary ofMancozeb Short/Intermediate Term Combined MOEs for Crop Treatment 

Exposure Scenario (WP Crop Type Ap1Jlication · Acres/ Baseline Single Double Single Single Double 
= lVcttabJc Pon'der and Rate Day MOE Layer Layer Layer Layer Layer 
DF =Dry Flowable) (lb ai/acre) MOE MOE P~'S nm P~'S 

MOE MOE MOE 

M/L DF for Aerial (2a) turf:sod farms l7A 350 l 10 110 130 150 150 200 

pome fruits (pre~bloo1n) 4.8 350 390 390 480 530 550 720 

cranberries 4.8 350 390 390 480 530 550 720 

grapes (East); coniters 3.2 350 580 580 710 800 830 1100 

pomc fruits (extended); bulb veg; bananas; cucurbits; 2.4 350 770 770 950 1100 1100 1400 
plantains; tomatoes (East) 

grapes (West); papaya 2 350 930 930 1100 1300 1300 1700 

small grains; cotton L6 1200 340 340 420 460 490 630 

asparagus; fennel; peanuts; potatoes; sugar beets; 1.6 350 1200 1200 1400 1600 1700 2200 
tomatoes (West) 

corn: field corn, 1.2 1200 450 450 560 620 650 840 

corn: seed, sweet, pop 1.2 350 1500 1500 1900 2100 2200 2900 

MIL DF for Chemigation turf: golf courses, sod farms 17.4 350 110 110 130 150 150 200 
(2b) 

ornamentals: pachysandra 14 40 1200 1200 1400 1600 1700 2200 

ornamentals: pachysandra 14 10 4600 4600 5700 6400 6700 8600 

grapes (East) 3.2 350 580 580 710 800 830 llOO 

bulb veg.; cucurbits; tomatoes (East) 2A 350 770 770 950 1100 1100 1400 

grapes (West) 2 350 930 930 llOO 1300 1300 1700 

asparagus; s1nall grains; cotton; fennel; peanuts; potatoes; 1.6 350 1200 1200 1400 1600 1700 2200 
sugar beets; tmnatoes (West) 

corn: field, sweet, pop 1.2 350 1500 1500 1900 2100 2200 2900 

ornmnentals l.6 40 10000 10000 12000 14000 15000 19000 
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Table AS - Summary ofMancozeb Short/Intermediate Term Combined MOEs for Crop Treatment 

Exposure Scenario (WP Crop Type Ap1Jlic1ttion Acres/ Baseline Single Double Single Single Double 
""Wettable Powder and Rate Day MOE Layer Layer Layer Layer Layer 
OF""' Dry Flowable) (lb ai/acrc) MOE MOE PF5 PFIO PFS 

MOE MOE MOE 

ornan1entals 1.6 10 40000 40000 50000 56000 58000 75000 

MIL DF for Groundboom turf: sod farn1s 17.4 80 470 470 570 640 670 870 
(2c) 

turf: golf courses 17.4 40 930 930 1100 1300 1300 1700 

ornamentals: pachysandra 14 40 \200 1200 1400 1600 1700 2200 

ornamentals: pachysandra 14 10 4600 4600 5700 640-0 6700 8600 

cranberries 4.S 80 1700 1700 2100 2300 2400 3100 

grapes {West) 2 80 4000 4000 5000 5600 5800 7500 

grapes (East) 3.2 80 2500 2500 3100 3500 3600 4700 

bulb veg; cucurbits 2.4 80 3400 3400 4200 4600 4900 6300 

small grains; cotton l.6 200 2000 2000 2500 2800 2900 3800 

asparagus; fennel; peanuts; potatoes; sugar beets; tobacco; 1.6 80 5100 5100 6200 7000 7300 9400 
tomatoes (West) 

corn: field 1.2 200 2700 2700 3300 3700 3900 5000 

corn: seed, sweet, pop 1.2 80 6700 6700 8300 9300 9700 13000 

ornamentals 1.6 40 10000 10000 12000 14000 15000 19000 

ornamentals 1.6 10 40000 40000 50000 56000 58000 75000 

M/f, DF for Airblast (2d) pome fruits (pre-bloom) 4.8 40 3400 3400 4200 4600 4900 6300 

grapes (East); conifers 3.2 40 5100 5100 6200 7000 7300 9400 

po1ne fruits (extended) 2.4 40 6700 6700 8300 9300 9700 13000 

bananas; plantains 2.4 40 6700 6700 8300 9300 9700 13000 

grapes (West); papayas 2 40 8100 8100 10000 l!OOO 12000 15000 
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Table AS - Summary of Mancozeb Short/Intermediate Term Combined MO Es for Crop Treatment 

Exposure Scenario (WP Crop Type Application Acres/ Baseline Single Double Single Single Double 
=Wettable Powder and Rate Day MOE L::cyer Layer Layer Layer I.ayer 
DF =Dry Flowable) (lb ai/acre) MOE MOE p~·s p~·10 PF5 

MOE MOE MOE 

M/L DF for Turfgun (2e) turf 17.4 5 7400 7400 9200 10000 11000 14000 

M/L DF for High Pressure pachysandra 14 IO 4600 4600 5700 6400 6700 8600 
Handwand (2t) 

conifers 3.2 10 20000 20000 25000 28000 29000 38000 

tobacco seedlings 2.0 10 32000 32000 40000 45000 46000 61000 

ornamentals 1.6 IO 40000 40000 50000 56000 58000 75000 

M/L Liquids for Aerial turf: sod farms 17.4 350 3.6 140 150 320 380 390 
(3a) 

pomc fruits (pre-bloom); cranberries 4.8 350 13 510 550 1100 1400 1400 

conifers; grapes (East) 3.2 350 20 760 830 1700 2000 2100 

porne fruits (extended); bananas; bulb veg; cucurbits; 2.4 350 26 1000 1100 2300 2700 2800 
plantains; tomatoes (East) 

grapes (West); papaya 2 350 31 1200 !JOO 2800 3300 3400 

s1na!I grains; cotton 1.6 1200 11 440 480 1000 1200 1200 

asparagus; fennel_; peanuts; potatoes; sugar beets; 1.6 350 39 1500 1700 3400 4100 4200 
tomatoes (West) 

corn: field 1.2 1200 15 590 640 1300 1600 1600 

corn: seed, sweet, pop 1.2 350 52 2000 2200 4600 5400 5600 

M/L Liquids tOr turf: sod fanns 17.4 350 3.6 140 150 320 380 390 
Chemigation (3b) 

ornamentals: pachysandra 14 40 39 1500 1700 3400 4100 . 4200 

ornamentals: pachysandra 14 IO 160 6100 6600 14000 16000 17000 

grapes (East) 3.2 350 20 760 830 1700 2000 2100 

bulb veg; eueurbits; tomatoes (East) 2.4 350 26 1000 1100 2300 2700 2800 

grapes (West) 2 350 31 1200 1300 2800 3300 3400 
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Table AS - Summary ofMancozeb Short/Intermediate Term Combined MOEs for Crop Treatment 

Exposure Scenario (WP Crop Type Application Acres/ Baseline Single Double Single Single Double 
""Wettable Powder and Rate Day MOE Layer Layer Layer Layer Layer 
OF""' Dry Flowable) (lb ai/acre) MOE MOE PF5 PF!O PF5 

MOE MOE MOE 

asparagus; sn1all gralns; cotton; fennel; peanuts; potatoes; 1.6 350 39 1500 1700 3400 4100 4200 
sugar beets; tomatoes (West) 

corn: field, sweet, pop 1.2 350 52 2000 2200 4600 5400 5600 

ornmnentals 1.6 40 340 13000 14000 30000 36000 37000 

ornaincntals 1.6 10 1400 53000 58000 120000 140000 150000 

MIL Liquids for turf: sod farms 17.4 80 16 610 670 1400 1600 1700 
Groundboom (3c) 

turf: golf courses 17.4 40 31 1200 1300 2800 3300 3400 

cranberries 4.8 80 57 2200 2400 5000 6000 6100 

grapes (East) 3.2 80 86 3300 3600 7500 8900 9200 

bulb veg; cuc_urbits; tomatoes (East) 2.4 80 110 4400 4800 10000 12000 12000 

grapes (West) 2 80 140 5300 5800 12000 14000 15000 

small grains; cotton 1.6 200 68 2700 2900 6000 7100 7300 

asparagus; fennel; peanuts; potatoes; sugar beets; 1.6 80 170 6700 7200 15000 18000 18000 
lotnatoes (West) 

com: field 1.2 200 91 3600 3900 8000 9500 9800 

corn: seed, sweet, pop 1.2 80 230 8900 9700 20000 24000 24000 

ornrunentaJs 1.6 40 340 13000 14000 30000 36000 37000 

ornrunentals 1.6 10 1400 53000 58000 120000 140000 150000 

MIL Liquids for Alrblast po111e fruits (pre-bloom) 4.8 40 110 4400 4800 10000 12000 12000 
(3d) 

coniters; grapes (East) 3.2 40 170 6700 7200 15000 18000 18000 

po1ne fruits (extended); bananas; plantains 2.4 40 230 8900 9700 20000 24000 24000 

grapes (West); papaya 2 40 270 11000 12000 24000 29000 29000 
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Table AS - Summary of Maucozeb Short/Intermediate Term Combined MO Es for Crop Treatment 

Exposure Scenario (WP Crop Type Application Acrrs/ Baselinf' Single Double Single Single Double 
= Wettable Powder and Rate Day MOE Layer Layer Layer Layer Layer 
DF =>Dry Flowable) (lb ai/acre) MOE MOE PF5 PFIO PF5 

MOE MOE MOE 

M/L Liquids for Turf gun turf: tees & greens 17.4 5 250 9800 11000 22000 26000 27000 
(3e) 

MIL Liquids for HP pachysandra 14 10 160 6100 6600 14000 16000 17000 
Handwand (31) 

conifers 3.2 10 680 27000 29000 60000 71000 73000 

ornamentals 1.6 10 1400 53000 58000 120000 140000 150000 

Applicator (APP) 

Aerial Application (4) turf: sod farms 17.4 350 NA NA NA NA NA NA 

po1ne fruits (pre·bloon1); cranberries 4.8 350 NA NA NA NA NA NA 

conifers; grapes (East) 3.2 350 NA NA NA NA NA NA 

pome fruits (extended); bananas; bulb veg; cucurbits; 2.4 350 NA NA NA NA NA NA 
plantains; tomatoes (East) 

grapes (West); papaya 2 350 NA NA NA NA NA NA 

potatoes; sugar beets; tomatoes (West) I - 1.6 350 NA NA NA NA NA NA 

small grains; cotton 1.6 1200 NA NA NA NA NA NA 

asparagus; fonnel; peanuts 1.6 350 NA NA NA NA NA NA 

corn: field 1.2 1200 NA NA NA NA NA NA 

corn: seed, sweet, pop 1.2 350 NA NA NA NA NA NA 
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Table AS - Summary ofMancozeb Short/Intermediate Term Combined MOEs for Crop Treatment 

Exposure Scenario (WP Crop Type Application Acres/ Baseline Single Double Single Single Double 
=Wettable Powder and Rate Day MOE l,ayer Layer Layer Layer Layer 
DF =Dry Flowable) (lb ai/acre) MOE MOE PF5 PFIO P~'5 

MOE MOE MOE 

Groundboom APP (5) turf: sod farms 17.4 80 1000 1000 1100 2300 2700 2600 

turf: golf courses 17.4 40 2000 2000 2100 4500 5400 5300 

cranberries 4.8 80 3600 3600 3900 8200 9800 9600 

grapes (West) 2 80 8700 8700 9300 20000 23000 23000 

grapes (East.) 3.2 80 5400 5400 5800 12000 15000 14000 

bulb veg; cucurbits; tomatoes (East) 2.4 80 7200 7200 7700 16000 20000 19000 

potatoes; sugar beets; tomatoes (West); tobacco 1.6 80 11000 11000 12000 25000 29000 29000 

small grains; cotton 1.6 200 4300 4300 4600 9800 12000 11000 

asparagus; tennel; peanut l.6 80 llOOO 11000 12000 25000 29000 29000 

corn: field; 1.2 200 5800 5800 6200 13000 16000 15000 

com: seed; sweet; pop 1.2 80 14000 14000 15000 33000 39000 38000 

ornan1entals 1.6 40 22000 22000 23000 49000 59000 57000 

ornan1e11tals 1.6 10 87000 87000 93000 200000 230000 230000 

Airblast APP ( 6) pome fruits (prc~bloom) 4.8 40 600 770 810 1200 1300 1300 

grapes (West); papaya 2 40 1400 1800 1900 2900 3100 3100 

conifers; grapes (East) 3.2 40 910 1200 1200 1800 1900 1900 

pome fruits (extended); bananas; planlains 2.4 40 1200 1500 1600 2400 2600 2600 

Turfgun APP (7) Turf Except Sod Farn1s 17.4 5 ND 1900 3000 2100 2100 3700 

High Pressure 1-landwand ornan1cntals: pachysandra 14 10 310 820 1000 1100 1100 1400 
APP (8) 

coniters 3.2 10 1400 3600 4400 4800 5000 6200 

tobacco seedlings 2.0 10 2200 5800 7000 7700 8000 9900 
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Table AS - Summary ofMancozeb Short/Intermediate Term Combined MOEs for Crop Treatment 

Exposure Scenario (WP Crop Type Application Acres/ Baseline Single Double Single Single Double 
=Wettable Powder and Rate Day MOE Laye1· Layer Layer La yet Layer 
DF""' Dry Flowable) (lb ai/acre) MOE MOE PF5 PFIO PF5 

MOE MOE MOE 

ornamentals 1.6 IO 2700 7200 8800 9500 9900 12000 

Mixer/Loader/Applicator (MIL/A) 

M/L/ A WP with Low ornamentals: pachysandra I4 0.4 ND 200 2IO 630 860 730 
Pressure Handwand (9) 

conifers 3.2 0.4 ND 890 930 2800 3800 3200 

ornmnentals 1.6 0.4 ND I800 I900 5500 7500 6400 

MIL/A.WP with .Backpack ornamentals, conifers, pachysandra 1.6 to 17.4 0.4 ND ND ND ND ND ND 
Sprayer (IO) 

MIL/A WP with 'J'urfgim Turf I 7.4 5 ND 2IO 240 580 730 790 
(II) 

MIL/A OF with LP oman1entals, tobacco seedlings, conifers 1.6 1-0 I4 0.4 ND ND ND ND ND ND 
llandwand (12) 

MIL/ A DF with Backpack ornamentals, tobacco seedlings, conifers 1.6 to 14 0.4 ND ND ND ND ND ND 
Sprayer (I3) 

M/L/A DF with Turfgun Turf I 7.4 5 ND 1!00 I700 1200 I200 2IOO 
(14) 

M/L/ A Liquids with LP ornamentals: pachysandra 14 0.4 110 6600 6800 I7000 2IOOO I8000 
Handwand ( 15) 

conifers 3.2 0.4 500 29000 30000 73000 90000 80000 

ornainentals 1.6 0.4 1000 58000 60000 150000 I80000 I60000 

M/L/A Liquids with ornmnentals: pachysandra I4 0.4 ND 3000 4000 4200 4400 6200 
Backpack Sprayer (16) 

conifers 3.2 0.4 ND 13000 I7000 18000 19000 27000 

ornamentals l.6 0.4 ND 26000 35000 37000 38000 54000 

M/L/A Liquid Flowablcs turf: industrial, municipal, residential; golf course I7.4 5 ND 1300 2IOO I400 I500 2600 
wi(h Turf gun (17) 
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Table AS - Summary ofMancozeb Short/Intermediate Term Combined MOEs for Crop Treatment 

Exposure Scenario (WP Crop Type Application Acres/ Baseline Single Double Single Single Double 
""Wettable Powder and Rate Day MOE Layer Layer Layer Layer Layer 
DI<'""' Ory Flowable) (lb ai/acre) MOE MOE p~·5 P~'IO P.FS 

MOE i\tlOE MOE 

Flagger 

Flag Aerial Application turf: sod farms 17.4 350 400 ND 420 ND ND 810 
(18) 

pon1c fruits (prc-blootn); cranberries 4.8 350 1500 ND 1500 ND ND 2900 

conifers; grapes (East) 3.2 350 2200 ND 2300 ND ND 4400 

pon1c fruits (extended); bananas; bulb veg; cucurbits; 2.4 350 2900 ND 3000 ND ND 5900 
plantains; totnatoes (East) 

grapes (West); papaya 2 350 3500 ND 3600 ND ND 7100 

potatoes; sugar beets; tomatoes (West) 1.6 350 4400 ND 4500 ND ND 8800 

sinall grains; cotton 1.6 1200 1300 ND 1300 ND ND 2600 

asparagus; fennel; peanuts 1.6 350 4400 ND 4500 ND ND 8800 

corn: field; 1.2 1200 1700 ND 1800 ND ND 3400 

corn: seed, sweet, pop; 1.2 350 5800 ND 6100 ND ND 12000 

Note-The target MOE is 100. MOEs less than 100 are of concern and are shown in bold font. 
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Table A6 - Summary of Mancozeb Chronic Combined MO Es for Crop Treatment 

Exposure Scenario (WP= Wettable Powder and Crop Type Application Acres/ Baseline Single Layer Double Layer Single Single 
DF =Dry Flowable) Rate Day MOE MOE MOE Layer PF5 Layer 

(lb ai/acre) M<>E PFIO 
MOE 

Mix/Load WP for HP Handwand Application (It) pachysandra 14 10 48 210 210 630 840 

ton1atoes 2.4 10 280 1200 1250 3600 4900 

ornamentals 1.2 10 560 2400 2500 7300 9800 

Mix/Load DF for I-lP Handwand Application (2f) pachysandra 14 10 2700 2700 3500 3200 3200 

to1natoes 2.4 10 ISOOO 15000 20000 18000 19000 

ornamentals 1.2 IO 31000 31000 4IOOO 37000 38000 

Mix/Load Liquids fiJr HP Handwand Application pachysandni 14 IO ND 4600 5200 7800 8600 
(3!) 

to1natoes 2.4 IO ND 26000 30000 45000 50000 

ornmnentals 1.2 IO ND 53000 61000 91000 100000 

High Pressure Handwand Application (8) pachysandra 14 10 I60 460 590 540 550 

to1natoes 2.4 10 900 2700 3400 3100 3200 

ornamentals 1.2 10 I800 5400 6900 6300 6400 

Mix!l.oad/Apply WP with Low Pressure pachysandra 14 0.4 ND 170 190 420 500 
Handwand (9) 

tomatoes 2.4 0.4 ND 1000 I IOO 2400 2900 

orna1nentals 1.2 0.4 ND 2000 2200 4800 5900 

Mix/Load/Apply WP with a Backpack Sprayer (I 0) ornan1entals, l.2 to 14 0.4 No Data No Data No Data No Data No Data 
tomatoes, 
pachysandra 

Mix/I,oad/Apply DF with a Low Pressure ornamentals, 1.2 to 14 0.4 No Data No Data No Data No Data No Data 
I-Iandwand (12) tomatoes, 

pachysandra 

Mix/Load/Apply DF with a Backpack Sprayer (13) ornamentals, 1.2 to 14 0.4 No Data No Data No Data No Data No Data 
tomatoes, 
pachysandra 
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Double Double 
Layer PFS Layer PFJO 
MOE MOE 

710 IOOO 

4100 6000 

8300 12000 

4400 4500 

25000 26000 

51000 53000 

10000 11000 

60000 65000 

120000 130000 

720 730 

4100 4300 

8300 8600 

510 640 

2900 3700 

5900 7500 

No Data No Data 

No Data No Data 

No Data No Data 

Engince 
ring 
Control 
MOE 

15000 

85000 

170000 

I5000 

85000 

170000 

21000 

NF 

NF 

NF 

NF 

NF 

NF 

NF 

NF 

No Data 

No Data 

No Data 
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Table A6 - Summary of Mancozeb Chronic Combined MO Es for Crop Treatment 

Mix/Load/Apply Liquids with Low Pressure pachysandra 14 0.4 54 5200 5500 9900 11000 
Handwand (15) 

tomatoes 2.4 0.4 310 30000 32000 60000 65000 

ornamentals 1.2 0.4 630 61000 64000 120000 130000 

Mix/Load/Apply Liquids with Backpack Sprayer pachysandra 14 0.4 No Data 1800 2500 2100 2100 
(16) 

to1natocs 2.4 0.4 No Data 10000 14000 12000 12000 

orna1nentals 1.2 0.4 No Data 20000 29000 24000 25000 

Note-All of the MOEs are greater than the target MOE of 100 and are not of concern. 
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11000 13000 

65000 75000 

130000 150000 

3200 3300 

18000 19000 

37000 38000 

No Data 

No Data 

No Data 
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Table A 7 - Summary of ETU Short/Intermediate Term Combined MO Es for Crop Treatment 

Exposure Scenario Crop Type Application Area Amount of Base- Single Double Single Single 
Rate (lb Treated a.i. Handled line Layer Layer Layer Layer 
ai/acre) (acres/day) JlCr Day (lbs) MOE MOE MOE PF5 PFIO 

MOE MOE 

l\'lixcr/Loader (MIL) 

Mix/Load WP for Aerial (la) turf: sod fanns 17.4 350 6090 7 14 14 60 99 

small grains; cotton 1.6 1200 1920 22 45 46 190 310 

pome fruits (pre-bloom); 4.8 350 1680 25 52 53 220 360 
cranberries 

corn: field; 1.2 1200 1440 30 61 61 250 420 

grapes (East) 3.2 350 1120 38 78 79 320 540 

potne fruits (extended); bananas; 2.4 350 840 51 100 110 430 720 
bulb veg.; cucurbits; plaintains; 
tomatoes (East) 

grapes (West); papaya 2 350 700 61 120 130 520 860 

asparagus; fennel; peanuts; 1.6 350 560 76 160 160 650 1100 
potatoes; sugar beets; trnnatoes 
(West); 

corn: seed, sweet, pop 1.2 350 420 100 210 210 870 1400 

M/L WP for Chemigation (lb) turf: sod farms 17.4 350 6090 7 14 14 60 99 

bulb veg; cucurbits; to1natoes 2.4 350 840 51 100 110 430 720 
(East) 

grapes (West) 2 350 700 61 120 130 520 860 

asparagus; sn1al\ grains; cotton; 1.6 350 560 76 160 160 650 1100 
fennel; peanuts; potatoes; sugar 
beets; tonn1tocs (West) 

corn: sweet, field, pop 1.2 350 420 100 210 210 870 1400 

ornamentals 1.6 40 64 670 1400 1400 5700 9400 

ommnentals 1.6 10 16 2700 5500 5500 23000 38000 
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Double Double 
Layer Layer 
PF5 p~·10 

MOE MOE 

63 110 

200 340 

230 390 

270 450 

340 580 

460 780 

550 940 

680 1200 

910 1600 

63 110 

460 780 

550 940 

680 1200 

910 1600 

6000 10000 

24000 41000 

Eng 
Cont 
MOE 

1800 

5600 

6300 

7400 

9500 

13000 

15000 

19000 

25000 

1800 

13000 

15000 

19000 

25000 

170000 

670000 
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Table A 7 - Summary of ETU Short/Intermediate Term Combined MO Es for Crop Treatment 

Exposure Scenario Crop Type 1\.pplication Area An1ount of Base- Single Double Single Single 
Rate (lb Treated a.i. Handled line Layer Layer Layer Layer 
ai/acrc) (acres/day) per Day (lbs) MOE MOE MOE PF5 p~·10 

MOE MOE 

MIL WP for Grouudhoom (le) turf: sod farms 17.4 80 1392 31 63 63 260 430 

turf: golf courses 17.4 40 696 62 130 130 520 860 

cranberries 4.8 80 384 110 230 230 950 1600 

s1nall grains; cotton 1.6 200 320 130 270 280 1100 1900 

grapes (East) 3.2 80 256 170 340 340 1400 2400 

corn: field; 1.2 200 240 180 360 370 1500 2500 

bulb veg; cucurbits; tomatoes 2.4 80 192 220 450 460 1900 3!00 
(East) 

grapes (West) 2 80 160 270 550 550 2300 3800 

asparagus; fennel; peanuts; 1.6 80 128 330 680 690 2800 4700 
potatoes; sugar beets; tomatoes 
(West); tobacco 

corn: seed, sweet, pop 1.2 80 96 450 910 920 3800 6300 

ornamentals 1.6 40 64 670 1400 1400 5700 9400 

ornatnentals 1.6 10 16 2700 5500 5500 23000 38000 

M/L WP for Airblast (ld) pome fruits (pre-bloo1n) 4.8 40 192 220 450 460 1900 3100 

grapes (East) 3.2 40 128 330 680 690 2800 4700 

pome fruits (extended); bananas; 2.4 40 96 450 910 920 3800 6300 
plantains; 

grapes (West); papaya 2 40 80 540 llOO 1100 4500 7500 

MIL WP for Turf gun (le) turf: tees & greens 17.4 5 87 490 1000 1000 4200 6900 

MIL WP for High Pressure pachysandra 14 10 140 310 620 630 2600 4300 
Handwand (lf) 
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Double Double 
Layer Layer 
p~·5 PFIO 
MOE MOE 

270 470 

550 940 

1000 1700 

1200 2000 

1500 2600 

1600 2700 

2000 3400 

2400 4100 

3000 5100 

4000 6800 

6000 10000 

24000 41000 

2000 3400 

3000 5100 

4000 6800 

4800 8200 

4400 7500 

2700 4700 

Eng 
Cont 
MOE 

7700 

15000 

28000 

33000 

42000 

44000 

56000 

67000 

83000 

110000 

170000 

670000 

56000 

83000 

110000 

130000 

120000 

76000 

::c 
m 
c 
~ 
" 0 a. 
"' 0 
"' :::i -"' ~ 
(/) 

"' ~ ;;;· 
"' w 
"' ~ 
(/) 

" ;;;· 
:::i 

" "' 
~ 
< 
~· 

::!! 
iii" 

~ 
CD 
CD 
CD 

"' CD 

"lJ 

"' IC 

"' 
~ 

w .... 
a 
"" w 
"' 

137



Table A7 - Summary ofETU Short/Intermediate Term Combined MOEs for Crop Treatment 

Exposure Scenario Crop Type Application Area Amount of Basr- Single Double Single Single 
Rate (lb Treated a.i. Handled line Layer Layer I~ayer Layer 
ai/acre) (acres/day) per Day (lbs) MOE MOE MOE p~·s PFIO 

MOE MOE 

M/L WP for HP Handwand (1 t) conifers 3.2 10 32 1300 2700 2800 11000 19000 

ornamentals l.6 IO 16 2700 5500 5500 23000 38000 

M/L OF for Aerial (2a) turf: sod farms 17.4 350 6090 390 390 460 630 680 

s1nall grains; cotton 1.6 1200 1920 1200 1200 1500 2000 2200 

p01ne fruits (pre-bloom) 4.8 350 1680 1400 1400 1700 2300 2500 

cranberries 4.8 350 1680 1400 1400 1700 2300 2500 
. 

com: seed, sweet, pop l.2 1200 1440 1700 1700 2000 2700 2900 

grapes (East) 3.2 350 1120 2100 2100 2500 3400 3700 

pome fruits (extended); bananas; 2.4 350 840 2900 2900 3400 4600 4900 
bulb veg; cucurbits; plantains, 
to1natoes (East) 

grapes (West); papaya 2 350 700 3400 3400 4000 5500 5900 

asparagus; fennel; peanuts; l.6 350 560 4300 4300 5100 6900 7400 
potatoes; sugar beets; tomatoes 
(West) 

corn: seed, sweet, pop 1.2 350 420 5700 5700 6700 9200 9900 

MIL OF for Chemigation (2b) turf: sod farms 17.4 350 6090 390 390 460 630 680 

grapes (East) 3.2 350 1120 2100 2100 2500 3400 3700 

bulb veg; cucurbits, tomatoes 2.4 350 840 2900 2900 3400 4600 4900 
(East) 

grapes (West) 2 350 700 3400 3400 4000 5500 5900 

ornamentals: pachysandra 14 40 560 4300 4300 5100 6900 7400 
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Double Double 
Layer Layer 
PFS PFIO 
MOE MOE 

12000 20000 

24000 41000 

840 920 

2700 2900 

3000 3300 

3000 3300 

3500 3900 

4500 5000 

6100 6700 

7300 8000 

9100 10000 

12000 13000 

840 920 

4500 5000 

6100 6700 

7300 8000 

9100 10000 

Eng 
Cont 
M<>E 

330000 

670000 

1800 

5600 

6300 

6300 

7400 

9500 

13000 

15000 

19000 

25000 

1800 

9500 

13000 

15000 

19000 
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Table A7 - Summary ofETU Short/Intermediate Term Combined MOEs for Crop Treatment 

Exposure Scenario Crop Type Application Arca Amount of Base- Single Double Single Single 
Rate (lb Treated a.i. Handled line Layer ],ayer Layer Layer 
ai/acrc) (acres/day) per Day (lbs) MOE MOE MOE PFS p~·10 

MOE MOE 

asparagus; small grains; cotton; 1.6 350 560 4300 4300 5!00 6900 7400 
fennel; peanuts; potatoes; sugar 
beets; tomatoes (West) 

corn: field, sweet, pop 1.2 350 420 5700 5700 6700 9200 9900 

ornan1entals: pachysandra 14 10 140 17000 17000 20000 27000 30000 

on1amcntals 1.6 40 64 37000 37000 44000 60000 65000 

ornmuentals 1.6 10 16 150000 150000 180000 240000 260000 

MIL OF for Groundboon1 {2c) t\lrf: sod l'arn1s 17.4 80 1392 1700 1700 2000 2800 3000 

turf: golf courses 17.4 40 696 3400 3400 4100 5500 5900 

ornamentals: pachysandra 14 40 560 4300 4300 5100 6900 7400 

cranberries 4.8 80 384 6200 6200 7400 10000 11000 

small grains; cotton 1.6 200 320 7500 7500 8800 12000 13000 

grapes (East) 3.2 80 256 9400 9400 11000 l5000 l6000 

corn: field L2 200 240 10000 10000 l2000 16000 17000 

bulb veg; cucurbits, tomatoes 2.4 80 192 l2000 12000 15000 20000 22000 
(East) 

grapes (West) 2 80 160 l5000 15000 18000 24000 26000 

ornamentals: pachysandra 14 10 140 l 7jJOO 17000 20000 27000 30000 

asparagus; tennel; peanuts; 1.6 80 128 19000 19000 22000 30000 32000 
potatoes; sugar beets; tobacco; 
tomatoes (West) 

com: seed, sweet, pop 1.2 80 96 25000 25000 29000 40000 43000 

ornamentals 1.6 40 64 37000 37000 44000 60000 65000 
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Double Double 
Layer Layer 
r~·s PF10 
MOE MOE 

9100 10000 

12000 13000 

36000 40000 

80000 88000 

320000 350000 

3700 4000 

7300 8100 

9100 10000 

13000 15000 

16000 18000 

20000 22000 

2l000 23000 

27000 29000 

32000 35000 

36000 40000 

40000 44000 

53000 59000 

80000 88000 

Eng 
Cont 
MOE 

19000 

25000 

76000 

170000 

670000 

7700 

15000 

19000 

28000 

33000 

42000 

44000 

56000 

67000 

76000 

83000 

110000 

170000 
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Table A 7 - Summary of ETU Short/Intermediate Term Combined MO Es for Crop Treatment 

Exposure Scenario Crop Type Application Area Amount of Basew Single Double Single Single 
Rate (lb Treated a.i. Handled line Layer Layer Layer Layer 
ai/acre) (acres/day) per Day (lbs) MOE MOE MOE PFS PF!O 

MOE MOE 

ornamentals 1.6 10 16 150000 150000 180000 240000 260000 

MIL DF for Airblast (2d) po1ne fruits (prewblo01n) 4.8 40 192 12000 12000 15000 20000 22000 

grapes (East); conifers 3.2 40 128 19000 19000 22000 30000 32000 

potne fruits (extended) 2.4 40 96 25000 25000 29000 40000 43000 

bananas; plantains 2.4 40 96 25000 25000 29000 40000 43000 

grapes (West); papayas 2 40 80 30000 30000 35000 48000 52000 

MIL DF fur Turfgun (2e) turt: tees & greens 17.4 5 87 28000 28000 33000 44000 48000 

M/L DF for HP Handwand pachysandra 14 JO 140 17000 17000 20000 27000 30000 

conifers 3.2 10 32 75000 75000 88000 120000 130000 

tobacco seedlings 1.96 IO 19.6 120000 120000 140000 200000 210000 

ornamentals 1.6 10 16 150000 150000 180000 240000 260000 

M/L Liquids for Aerial (Ja) turf: sod farms 17.4 350 6090 16 430 450 1200 1500 

small grains; cotton 1.6 1200 1920 52 1400 1400 3800 4800 

pomc fruits (pre-bloorn); 4.8 350 1680 59 1600 1600 4300 5500 
cranberries 

corn: lie(d 1.2 !200 1440 69 1800 1900 5000 6400 

grapes (East), coniters 3.2 350 1120 89 2300 2500 6500 8300 

po1ne fruits (extended); bananas; 2.4 350 840 120 3100 3300 8600 11000 
bulb veg.; cucurbits; plaintains_; 
tomatoes (East) 

grapes (West); papaya 2 350 700 140 3700 4000 10000 13000 
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Double Double 
Layer Layer 
PF5 PFIO 
MOE MOE 

320000 350000 

27000 29000 

40000 44000 

53000 59000 

53000 59000 

64000 70000 

59000 65000 

36000 40000 

160000 180000 

260000 290000 

320000 350000 

1400 1900 

4400 5900 

5000 6800 

5900 7900 

7600 10000 

10000 14000 

12000 16000 

Eng 
Cont 
M<lE 

670000 

56000 

83000 

110000 

110000 

130000 

120000 

76000 

330000 

540000 

670000 

3300 

10000 

12000 

14000 

18000 

24000 

29000 
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Table A7 - Summary ofETU Short/Intermediate Term Combined MOEs for Crop Treatment 

Exposure Scenario Crop Type Application Arca Amount of Base- Single Double Single Single 
Rate (lb Treated a.i. Ilandled Hne Layer Layer Layer Layer 
ai/acre) (acres/day) per Day (lbs) MOE MOE MOE p~-5 PFIO 

MOE MOE 
. 

asparagus; fennel; peanuts; 1.6 350 560 180 4700 4900 13000 17000 
potatoes; sugar beets; tomatoes 
(West) 

corn: seed, sweet, pop 1.2 350 420 240 6200 6600 17000 22000 

MIL Liquid for Chemigaiion (3b) turf: sod farms 17.4 350 6090 16 430 450 1200 1500 

grapes (Easi) 3.2 350 1120 89 2300 2500 6500 8300 

bulb veg; cucurbils; to1natoes 2.4 350 840 120 3100 3300 8600 11000 
(East) 

grapes (West) 2 350 700 140 3700 4000 10000 13000 

ornainentals: pachysandra 14 40 560 180 4700 4900 13000 17000 

asparagus; s1nall grains; cotton; 1.6 350 560 180 4700 4900 13000 17000 
tennel; peanuts; potatoes; sug<\f 
beets; tomatoes (West) 

cot'n: field, sweet, pop 1.2 350 420 240 6200 6600 17000 22000 

ornamentals: pachysandra 14 10 140 710 19000 20000 52000 66000 

ornmnentaJs 1.6 40 64 1600 41000 43000 110000 140000 

ornamentals 1.6 10 16 6200 160000 170000 450000 580000 

MIL Liquids for Groundboom turf: sod farms 17.4 80 1392 71 1900 2000 5200 6700 
(3c) 

turf; golf courses 17.4 40 696 140 3800 4000 10000 13000 

cranberries 4.8 80 384 260 6800 7200 19000 24000 

small grains; cotton 1.6 200 320 310 8200 8700 23000 29000 

grapes (East) 3.2 80 256 390 10000 11000 28000 36000 

corn: field 1.2 200 240 410 11000 12000 30000 39000 
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Double Double 
Layer I.ayer 
PFS PFIO 
MOE MOE 

15000 20000 

20000 27000 

1400 1900 

7600 10000 

10000 14000 

12000 16000 

15000 20000 

15000 20000 

20000 27000 

61000 82000 

130000 180000 

530000 710000 

6100 8200 

12000 16000 

22000 30000 

26000 36000 

33000 45000 

35000 48000 

Eng 
Cont 
MOE 

36000 

48000 

3300 

18000 

24000 

29000 

-36000 

;36000 

48000 

140000 

310000 

1300000 

14000 

29000 

52000 

63000 

78000 

83000 
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Table A7 - Summary ofETU Short/Intermediate Term Combined MOEs for Crop Treatment 

EJCposure Scenario Crop Type Application Area Amount of Dase- Single Double Single Single 
Rate (Jb Treated a.i. Handled line I.ayer La)'er Layer Layer 
ai/acre) (acres/day) per Day (lbs) MOE MOE MOE PF5 PFIO 

MOE MOE 

bulb veg; cucurbits; tomatoes 2.4 80 192 520 14000 14000 38000 48000 
(East) 

grapes (West) 2 80 160 620 16000 17000 45000 58000 

asparagus; fCnnel; peanuts; l.6 80 128 780 20000 22000 57000 72000 
potatoes; sugar beets; tomatoes 
(West) 

corn: seed, sweet, pop l.2 80 96 1000 27000 29000 75000 97000 

ornamentals 1.6 40 64 1600 41000 43000 110000 140000 

ornainentals l.6 JO 16 6200 160000 170000 450000 580000 

M/L Liquids for Airblast (3d) pome fruits (pre-bloom) 4.8 40 192 520 14000 14000 38000 48000 

grapes (East), conifers 3.2 40 128 780 20000 22000 57000 72000 

pome fruits (extended); bananas; 2.4 40 96 1000 27000 29000 75000 97000 
plantains 

grapes (West); papaya 2 40 80 1200 33000 35000 90000 120000 

MIL Liquids for Handgun (3e) turf 17.4 5 87 llOO 30000 32000 83000 110000 

MIL Liquids for HP Handwand pachysandra 14 10 140 710 19000 20000 52000 66000 
(31) 

conifers 3.2 10 32 3100 82000 87000 230000 290000 

ornamentals 1.2 10 12 8300 220000 230000 600000 770000 

Applicator 

Aerial Application (4) turf: sod far111s 17.4 350 6090 NA NA NA NA NA 

small grains; cotton 1.6 1200 1920 NA NA NA NA NA 

pome fruits (pre-bloom); 4.8 350 1680 NA NA NA NA NA 
cranberries 
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Double Double 
Layer LaJ1er 
PF5 PF!O 
MOE MOE 

44000 59000 

53000 71000 

66000 89000 

88000 120000 

130000 180000 

530000 710000 

44000 59000 

66000 89000 

88000 120000 

110000 140000 

97000 130000 

61000 82000 

260000 360000 

710000 950000 

NA NA 

NA NA 

NA NA 

Eng 
Cont 
MOE 

100000 

130000 

160000 

210000 

310000 

1300000 

100000 

160000 

210000 

250000 

230000 

!40000 

630000 

J 700000 

4300 

13000 
--

15000 
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Table A 7 - Summary of ETU Short/Intermediate Term Combined MO Es for Crop Treatment 

Exposure Scenario Crop Type Application Area A1nount of Base- Single Double Single Single 
Rate (1b Treated a.i. llandled Unc Layer Layer Layer Layer 
ai/acre) (acres/day) per Day (lbs) MOE MOE MOE PF5 PFIO 

MOE MOE 

corn: field l.2 1200 1440 NA NA NA NA NA 

grapes (East), conifers 3.2 350 1120 NA NA NA NA NA 

po me l'ruits (extended); bananas; 2.4 350 840 NA NA NA NA NA 
bulb veg; cucurbils; plantains; 
tomatoes (East) 

grapes (West); papaya 2 350 700 NA NA NA NA NA 

potatoes; sugar beets; to1natoes 1.6 350 560 NA NA NA NA NA 
(West) 

asparagus; fonncl; peanuts 1.6 350 560 NA NA NA NA NA 

corn: seed, sweet, pop 1.2 350 420 NA NA NA NA NA 

Groundbornn Application (5) turf: sod farms 17.4 80 1392 2900 2900 3000 7300 9200 

turf: golf courses 17.4 40 696 5800 5800 6100 15000 18000 

cranberries 4.8 80 384 10000 10000 11000 27000 33000 

small grains; cotton 1.6 200 320 13000 13000 13000 32000 40000 

grapes (East) 3.2 80 256 16000 16000 17000 40000 50000 

corn: field 1.2 200 240 17000 17000 18000 43000 53000 

bulb veg; cucurbits; tomatoes 2.4 80 192 21000 21000 22000 53000 67000 
(East) 

grapes (West) 2 80 160 25000 25000 26000 64000 80000 

potatoes; sugar beets; tomaloes 1.6 80 128 31000 31000 33000 80000 100000 
(West); tobacco 

asparagus; fennel; peanuts 1.6 80 128 31000 31000 33000 80000 100000 

corn: seed, sweet, pop l.2 80 96 42000 42000 44000 110000 130000 
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8400 l IOOO 

17000 22000 
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61000 79000 

73000 95000 
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92000 120000 

120000 160000 

Eng 
Cont 
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46000 

46000 
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Table A 7 - Summary of ETU Short/Intermediate Term Combined MO Es for Crop Treatment 

Exposure Scenario Crop Type Application Area Amount of Base- Single Double Single Single 
Rate (lb Treated a.i. Handled line Layer Layer Layer Layer 
ai/acre) (acres/day) per Day (lbs) MOE MOE MOE PFS PFIO 

MOE MOE 

ornan1entals 1.6 40 64 63000 63000 66000 160000 200000 

ornmnentals 1.6 10 16 250000 250000 260000 640000 800000 

Airhlast Application (6) po1ne fruits (pre-bloom) 4.8 40 192 1900 2400 2500 4200 4600 

grapes (East), conifers 3.2 40 128 2900 3600 3700 6300 6900 

pome fruits (extended); bananas; 2.4 40 96 3900 4800 5000 8400 9200 
plantains 

grapes (West); papaya 2 40 80 4700 5800 6000 10000 11000 

Turf gun Application (7) turf: tees & greens 17.4 5 87 ND 3400 5900 3700 3700 

HP 1-Iandwand Application (8) pachysandra 14 10 140 ND 2700 3200 3900 4100 

conifers 3.2 10 32 ND 12000 14000 17000 18000 

tobacco seedlings 1.96 10 19.6 ND 19000 23000 28000 29000 

ornmnentals 1.6 10 16 ND 24000 28000 34000 36000 

Mixcr/LoadedA11plicator (MIL/A) 

M/L/A WP with Low Pressure ornamentals: pachysandra 14 0.4 5.6 ND 560 580 1900 2800 
Handwand (9) 

conifers 3.2 0.4 1.28 ND 2500 2500 8400 12000 

ornmnentals 1.6 0.4 0.64 ND 4900 5100 17000 24000 

M/L/ A WP with a Backpack ornamentals, conifers l.6to 14 0.4 ND ND ND ND ND 
Sprayer (I 0) 

M/UAWPwithaTurfgun(ll) Turf 17.4 5 87 ND 600 650 1800 2400 

MIL/ A DF with LP Hat1dwand ornamentals, tobacco seedlings, l.6 to 14 0.4 ND ND ND ND ND 
(12) conifors 

MIL/A OF with Backpack ornamentals, tobacco seedlings, 1.6 to 14 0.4 ND ND ND ND ND 
Sprayer (13) conifers 
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ND ND 
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ND ND 

ND ND 
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Table A 7 - Summary of ETU Short/Intermediate Term Combined MO Es for Crop Treatment 

Exposure Scenario Crop Type Application Arca Amount of Base. Single Double Single Single 
Rate (lb Treated a.i. Handled line Layer 1.ayer Layer Layer 
ai/acre) (acres/day) per Day (lbs) MOE MOE MOE PF5 )'FIO 

MOE MOE 

MIL/A DF with Turfgun (14) Turf 17.4 5 87 ND 3800 5700 4400 4500 

MIL/A Liquids with LP ornamentals; pachysandra 14 0.4 5.6 410 19000 19000 53000 69000 
I landwand ( 15) 

conifers 3.2 0.4 1.28 1800 82000 84000 230000 300000 

ornanl.entals 1.6 0.4 0.64 3600 160000 170000 460000 600000 

MIL/ A Liquids with Backpack ornainenia\s·. pachysandra 14 0.4 5.6 ND 9800 12000 15000 16000 
Sprayer (16) 

conifers 3.2 0.4 1.28 ND 43000 54000 64000 69000 

ornwnentals 1.6 0.4 0.64 ND 85000 110000 130000 140000 

MIL/ A Liquids with Turf gun Turf 17.4 5 87 ND 4400 7000 5200 5300 
(17) 

Flagger 

Flag Aerial Applications (18) turf: sod farrn1s 17.4 350 6090 1200 1200 1200 2400 2700 

small grains; colton 1.6 1200 1920 3800 3700 3900 7600 8700 

pome fruits (pre-bloom); 4.8 350 1680 4400 4200 4500 8700 10000 
cranberries 

corn: field 1.2 1200 1440 5100 4900 5300 10000 12000 

grapes (East), conifers 3.2 350 1120 6500 6300 6800 13000 15000 

pome fruils (exlended); bananas; 2.4 350 840 8700 8500 9000 17000 20000 
bulb veg.; cucurbits; plaintains; 
tomatoes (East) 

grapes (West); papaya 2 350 700 10000 10000 llOOO 21000 24000 

potatoes; sugar beets; tomatoes 1.6 350 560 13000 13000 14000 26000 30000 
(West) 

asparagus; fennel; peanuts • 1.6 350 560 13000 13000 14000 26000 30000 
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Table A 7 - Summary of ETU Short/Intermediate Term Combined MO Es for Crop Treatment 

Exposure Scenario Crop Type Application Area Amount of Base- Single Double Single Single 
Rate (lb Treated a.i. llandled line Layer Layer Layer Layer 
ai/acre) (acres/day) per Day (lbs) MOE MOE MOE PF5 PFIO 

MOE MOE 

corn: seed, sweet, pop 1.2 350 420 17000 17000 18000 35000 40000 

Note -The target MOE is 100. MO Es less than 100 are of concern and are shown in bold font. 
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Table AS- Summary ofETU Chronic Combined MOEs for Crop Treatment 

Exposure Scenario Crop Type Application Area Base~ Single Double Single Single 
Rate Treated line Layer Layer Layer PF5 Layer PFlO 

(lb ai/acre) (acres/day) MOE MOE MOE MOE MOE 

Mixer/Loader 

Mix/Load WP for HP I-Iandwand ( 1 F) pachysandra 14 10 13 26 26 110 180 

tomatoes 2.4 75 150 150 650 1000 

ornmnentals 1.2 150 310 310 1300 2100 

Mix/Load DF for 1-lP Handwand (21') pachysandra 14 10 720 720 850 1200 1200 

tomatoes 2.4 4200 4200 4800 6500 7000 

ornamentals 1.2 8400 8400 9900 13000 14000 

Mix/Load Liquids for HP 1-landwand (3t) pachysandra 14 10 30 790 830 2200 2800 

toinaloes 2.4 170 4600 4800 12000 16000 

ornamentals 1.2 350 9200 9700 25000 32000 

Applicator 

llP Handwand Application(&) pachysandra 14 10 46 110 130 160 170 

tomatoes 2.4 270 650 800 900 1000 

ornamentals 1.2 540 1300 1600 - 1900 2000 

Mixer/Loader/Applicator 

Mix/Load/Apply WP with LP Handwand (9) pachysandra 14 0.4 No Data 24 25 81 120 

tomatoes 2.4 No Data 14() 140 470 70() 

ornrunentals 1.2 No Data 2&0 290 940 1400 

Mix/Load/ Apply WP with Backpack Sprayer ornrunentals, l.2 to 14 0.4 No Data No Data No Data No Data No Data 
(l O) tomatoes, 

pachysandra 

Mix/Load/Apply OF with LP Handwand (12) ornmnentals, 1.2 (() 14 0.4 No Data No Data No Data No Data No Data 
to1natoes, 
pachysandra 
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Table AS - Summary ofETU Chronic Combined MOEs for Crop Treatment 

Exposure Scenario Crop Type Application Area Base- Single Double Single Single 
Rate Treated line Layer Layer Layer PF5 LayerPFl(I 

(lb ai/acre) (acres/day) MOE MOE MOE MOE MOE 

Mix/Load/Apply DF with Backpack Sprayer ornamentals, 1.2 to 14 0.4 No Data No Data No Data No Data No Daia 
(13) tomatoes, 

pachysandra 

Mix/Load/Apply Liquids with LP Handwand pachysandra 14 0.4 17 790 810 2200 2900 
(15) 

to1natoes 2.4 100 4800 4700 13000 19000 

ornmnentals 1.2 200 9600 9400 29000 39000 

MixJLoad/Apply Liquids \Vith Backpack pachysandra 14 0.4 No Data 470 520 750 820 
Sprayer (l 6) 

tomatoes 2.4 No Data 2700 3000 4400 4800 

ornamentals 1.2 No Data 5400 6000 8800 9500 

Note - The target MOE is 100. MOEs less than JOO are of concern and are shown in bold font. 
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Table A9 - Summary of Commercial Applicator Cancer Risks for Crop Treatment (30 Days Exposure per Year) 

Exposure Scenario Cro11 Ty11e Typical Area Amountnf Baseline Single Double Single Siuglc Double 
Application 'l'rcated a.i Handled Cancer Layer Layer Layer L:'l)'er Layer 

Rate (acres/day) 11crDay Risk Cancer Cancer PFS PFIO PF5 
(lb aUacfe) (lbs) Ri<k lllik Cancer Cancer Cancer 

Risk H.isk Risk 

Mixer/Loader 

Mix/Load WP for Aerial (la) turf: sod fanns 17.4 350 6090 l.5e-03 7.4e-04 7.Je-04 t.8e-04 1.le-04 l.7e-04 

s1nall grains; cotton 1.6 1200 1920 4.7c-04 2.Jc-04 2.Jc-04 5.6e-05 3.4e-05 5.3e-05 

com: field 1.1 1200 1440 3.6e-04 l.7e-04 l.7e-04 4.2c-05 2.5c-05 4.0c-05 

Pome Fruits (West Average), conifers 3.1 350 1085 2.7c-04 l.Jc-04 1.Jc-04 3.2e-05 I.9e-05 3.0e-05 

bulb veg.; cucurbits 2.4 350 840 2.le-04 1.0e-04 l.Oe-04 2.4c-05 l.Sc-05 2.3c-05 

bananas, plantains 2.4 350 840 2.le-04 l.Oe-04 l.Oe-04 2.4e-05 l.Se-05 2.3e-05 

Pomc Fruits (East Average) 2.1 350 735 1.Se-04 8.9e-05 8.Se-05 2.le-05 Uc-05 2.0c-05 

grapes (East) 2.2 350 770 l.9c-04 9.3e-05 9.2e-05 2.2e-05 1.4e-05 2. le-05 

papaya 2 350 700 1.7e-04 8.Sc-05 8.4e-05 2.0e-05 l.2e-05 l.9e-05 

asparagus; fennel; peanuts; potatoes; 1.6 350 560 l.4c-04 6.8e-05 6.7e-05 l.6e-05 9.&c-06 l.6e-05 
sugar beets 

tomatoes 1.4 350 560 I.4e-04 6.8e-05 6.7e-05 l .6c-05 9.8e-06 l.6e-05 

grapes (West) 1.5 350 525 I.Je-04 6.4c-05 6.3e-05 1.Se-05 9.2e-06 1.Se-05 

corn: seed, sweet, pop l.2 350 420 1.0e-04 5.le-05 5.0e.-05 l.2e-05 7.4c-06 l.2e-05 

Mil. WP for Chc1nigation (I b) turf: sod farms 17.4 350 6090 1.Se-03 7.4e-04 7.Jc-04 l.8c-04 I. I e-04 l.7e-04 

cucurbits; bulb veg 2.4 350 840 2.Ic-04 l.Oe-04 I .Oe-04 2.4e-05 l.Se-05 2.3e-05 

asparagus; small grains; cotton; fennel; 1.6 350 560 J.4e-04 6.Se-05 6.7e-05 l.6e-05 9.8c-06 I.6e-05 
peanuts; potatoes; sugar beets 

tomatoes 1.4 350 560 l.4c-04 6.Se-05 6.7e-05 l.6c-05 9.Se-06 1.6e-05 

grapes (West) 1.5 350 525 1.Je-04 6.4c-05 6.3e-05 l.5e-05 9.2e-06 l.Sc-05 

corn: sweet, field, pop 1.2 350 420 l.Oe-04 5. le-05 5.0e-05 l.2c·05 7.4e-06 1.Ze-05 
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Table A9 - Summary of Commercial Applicator Cancer Risks for Crop Treatment (30 Days Exposure per Year) 

Expmiure Scenario Crop Type Typical Area Amount of Baseline Single Double Single Single Double 
Ap11lication Treated a.i Ilandlcd Cancer Layer Layer Layer Layer Layer 

Rate (acres/day) per Day Risk Cancer Cancer PFS PF10 PFS 
(lb ai/acre) (lbs) Risk Risk Cancer Cancer Cancer 

Risk Risk Risk 

ornmnentals l.2 40 48 l .2e-05 5.8c-06 5.8e-06 l.4e-06 8.4e-07 1.3e-06 

ornmnentals l.2 lO 12 3.0c-06 1.Se-06 1.4e-06 3.5e-07 2. lc-07 3.3c-07 

MIL WP for Groundboo1n (le) turf: sod farms 17.4 80 1392 3.4c-04 l.7e-04 l.7e-04 4.1 c-05 2.4e-05 3.9e-05 

turt: golf courses 17.4 40 696 l.7e-04 8.4c~05 8.Je-05 2.0e-05 1.2e-05 l.9e-05 

cranberries 3.0 80 240 5.9c-05 2.9e-OS 2.9e-05 7 .Oe-06 4.2c-06 6.6c-06 

small grains; cotton l.6 200 320 7.9e-05 3.9e-05 3.Se-05 9.3c-06 5.6e-06 8.9e-06 

corn: field 1.2 200 240 5.9e-05 2.9e-05 2.9e-05 7 .Oe-06 4.2e-06 6.6e-06 

bulb veg; cucurbits 2.4 80 192 4.7e-05 2.Jc-05 2.3e-OS 5.6e-06 3.4e-06 5.Jc-06 

grapes (East) 2.2 80 176 4.4c-05 2.le-05 2. le-05 5.lc-06 3.le-06 4.9e-06 

asparagus; tCnnel; peanuts; potatoes; 1.6 80 128 3.2e-05 1.6e-05 1.Sc-05 3.7e-06 2.3e-06 3.Se-06 
sugar beets; tobacco 

to1natoes 1.4 80 128 3.2e-05 l.6e-05 1.Sc-05 3.7e-06 2.3e-06 3.Se-06 

grapes (Wesl) 1.5 80 120 3.0e-05 l.5e-05 1.4e-05 3.Se-06 2. le-06 3.Jc-06 

corn: seed, sweet, pop 1.2 80 96 2.4e-05 l.2e-05 l.2c-05 2.8e-06 l.7e-06 2.7c-06 

ornamentals 1.2 40 48 1.2e-05 5.8c-06 5.8e-06 1.4e-06 8.4c-07 l.Je-06 

ornamentals 1.2 10 12 3.0e-06 l.Se-06 l .4e-06 3.Se-07 2.1 e-07 J.3e-07 

Mil. WP for Airblast (1 d) pome fruits (west) 3.1 40 124 3.le-05 I.Se-OS I.Se-OS J.6e-06 2.2e-06 3.4c-06 

bananas; plantains 2.4 40 96 2.4e-05 l.2e-05 1.2e-05 2.Sc-06 l.7e-06 2.7e-06 

pon1e fruits (cast) 2.1 40 84 2.le-05 l.Oc-05 l.Oe-05 2.4e-06 l.Sc-06 2.Je-06 

grapes (East) 2.2 40 88 2.Zc-05 L le-05 l. le-05 2.6e-06 l.Se-06 2.4e-06 

papaya 2 40 80 2.0c-05 9.7e-06 9.6e-06 2.3c-06 1.4e-06 2.2e-06 
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Table A9 - Summary of Commercial Applicator Cancer Risks for Crop Treatment (30 Days Exposure per Year) 

l<',x1msure Scenario Crull Type Typical Area Am6mltof Baseline Sill.gle Oo\\ble Single Single Double 
AJiplication Treated a.i Handled C11ncer Layer Layer Layer Layer Layer 

Rate (acres/day) 11er Day Risk Cancer Cancer 1'1'5 l'FlO PF5 
(lb ai/acre) (lbs) Risk Risk Cancel' Cancer Cancer 

Risk Risk Risk 

grapes (West) 1.5 40 60 l .5e-05 7.3e-06 7.2e-06 l.7c-06 l. lc-06 l.7e-06 

M/L WP for Turfgun Application turf: tees & greens 17.4 5 87 2.2c-05 l.le-05 1.0e-05 2.Se-06 1.Se-06 2.4e-06 
(le) 

M/L WP for HP Handw;md (If) pachysandra 14 10 140 3.Sc-05 l.7c-05 I.7e-05 4.le-06 2.5e-06 3.9e-06 

conifers 3.2 10 32 7.9e-06 3.9e-06 3.Se-06 9.3e-07 5.6e-07 8.9c-07 

ornamentals 1.2 10 12 3.0e-06 l.5c'06 l.4c-06 3.Sc-07 2. le-07 3.3e-07 

MIL DF for Aerial (2a) turf: sod farms 17.4 350 6090 2.7e-05 2.7e-05 2.3e-05 1.7e-05 I.6e-05 l.3e-05 

s1nall grains; cotton 1.6 1200 1920 8.5e-06 8.5c-06 7.2c-06 5.3c-06 4.9c-06 4.0c-06 

corn: seed, sweet, pop 1.2 1200 1440 6.4e-06 6.4e-06 5.4e-06 4.0e-06 3.7e-06 3.0e-06 

pome fruits (west) 3.1 350 1085 4.8e-06 4.Se-06 4.le-06 3.0e-06 2.Be-06 2.3e-06 

bananas; bulb veg; cucurbits; plantains 2.4 350 840 3.7c-06 3. 7c-06 3.lc-06 2.3c-06 2.Ie-06 l.7c-06 

po me fruits (east) 2.1 350 735 3.2e-06 3.2e-06 2.7e-06 2.0e-06 I .9e-06 l.Se-06 

grapes (Ea:it) 2.2 350 770 3.4c-06 3.4c-06 2.9c-06 2. lc-06 2.0c-06 l.6c-06 

papaya 2 350 700 3.lc-06 3. le-06 2.6e-06 I .9e-06 1.Se-06 l.Se-06 

asparagus; fonncl; peanuts; potatoes; 1.6 350 560 2.5c-06 2.5c-06 2.lc-06 l.5c-06 l.4c-06 1.2c-06 
sugar beets 

tomatoes 1.4 350 560 2.Se-06 2.5e-06 2.le-06 1.5e-06 1.4e-06 I .2e-06 

grapes (West) 1.5 350 525 2.3e-06 2.3e-06 2.0e-06 I .4e-06 1.3e-06 l .le-06 

corn: seed, sweet, pop 1.2 350 420 l.9e-06 l.9e-06 l.6c-06 1.2c-06 l.lc-06 8.7e-07 

M/L OF for Che1nigatlon (2b) turf: sod fanns 17.4 350 6090 2.7e-05 2.7e-05 2.3e-05 l.7e-05 l.6e-05 l.Je-05 

bulb veg; cucurbits 2.4 350 840 3. 7e-06 3.7e-06 3.le-06 2.Je-06 2.lc-06 l.7c-06 
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Table A9 - Summary of Commercial Applicator Cancer Risks for Crop Treatment (30 Days Exposure per Year) 

Ex11osure Scenario Cro11Type Ty11ical Area Amount of Baseline Single Double Single Single Double 
ApjJlication Treated a.i Handled Cancer Layer Layer Layer Layer Layer 

Rate (acres/day) per Day Risk Cancer Cancer PF5 PFIO PFS 
(lb aifacre) (lbs) Risk Risk Cancer Caucer Cauccr 

Risk Risk Risk 

asparagus; small grains; cotton; fennel; 1.6 350 560 2.Sc-06 2.5c-06 2.1 c-06 l.Se-06 1.4e-06 l.2e-06 
peanuts; potatoes; sugar beets 

' to1natoes 1.4 350 560 2.5e-06 2.5c-06 2.Jc-06 l.Se-06 l.4e-06 J.2e-06 

grapes (West) 1.5 350 525 2.3c-06 2.3e-06 2.0e-06 l .4e-06 1.3e-06 l. le-06 

corn: field, sweet, pop 1.2 350 420 1.9e-06 I.9e-06 1.6e-06 1.2e-06 l. lc-06 8.7c-07 

ornainentals: pachysandra 14 IO I40 6.2c-07 6.2c-07 5.2e-07 3.9e-07 3.6e-07 2.9e-07 

ornmnentals 1.6 40 64 2.8e-07 2.8e-07 2.4e-07 1.8c-07 l.6c-07 l.3c-07 

Mil. DF for Groundboom (2c) turf: so<l tl-lrms I7.4 80 1392 6.le-06 6. le-06 5.2e-06 3.8c-06 J.6c-06 2.9c-06 

turf: golf courses I 7.4 40 696 3.le-06 3.le-06 2.6c-06 l.9e-06 l.8e-06 l .4e-06 

cranberries 3.0 80 240 1. lc-06 J. lc-06 9.0e-07 6.6e-07 6.le-07 5.0e-07 

small grains; cotton 1.6 200 320 J .4c-06 l .4c-06 l.2e-06 8.8e-07 8.2e-07 6.6e-07 

corn: field 1.2 200 240 l.le-06 l.le-06 9.0e-07 6.6c-07 6. I c-07 5.0e-07 

bulb veg; cucurbits 2.4 80 I92 8.Sc-01 8.Se-07 7.2e-07 5.Je-07 4.9e-07 4.0c-07 

grapes (East) 2.2 80 176 7.8e-07 7.8c-07 6.6e-07 4.8e-07 4.Se-07 3.7e-07 

ornamentals: pachysandra I4 IO I40 6.2c-07 6.2e-07 S.2e-07 3.9c-07 J.6c-07 2.9e-07 

asparagus; fennel; peanuts; potatoes; 1.6 80 128 5.7e-07 5.7e-07 4.8c-07 3.Se-07 3.3e-07 2.7e-07 
sugar beets; tobacco 

tomatoes I .4 80 I28 5.7c-07 5.7e-07 4.8e-07 3.Se-07 J.3c-07 2.7c-07 

grapes (West) 1.5 80 I20 5.3e-07 5.Je-07 4.Se-07 3.3c-07 3.le-07 2.Se-07 

corn: seed, sweet, pop 1.2 80 96 4.2c-07 4.2e-07 3.6e-07 2.6e-07 2.5e-07 2.0e-07 

ornamentals 1.2 40 48 2.le-07 2. le-07 I .Se-07 l.3c-07 l.2e-07 l.Oe-07 

MIL DF for Airblast (2d) pon1e fruits (West), coniters 3. I 40 124 5.Se-07 5.Sc-07 4.6e-07 3.4e-07 3.2e-07 2.6c~07 
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Table A9 - Summary of Commercial Applicator Cancer Risks for Crop Treatment (30 Days Exposure per Year) 

Expust1re Scenario Crop Type Typical Area Amount or Baseline Single Double Single Single Double 
Application Treated a.i Handled Can~r I.ayer Layer I.ayer Layer Layer 

Rate (acres/day) per Day Risk Cancer Cancer PFS PFIO l'F5 
(lb ai/acre) (lbs) Risk Risk Cancer Cancer Cancel' 

Risk Risk Risk 

bananas; plantains 2.4 40 96 4.2e-07 4.2e-07 3.6e-07 2.6e-07 2.5e-07 2.0e-07 

pomc fruits (East) 2.1 40 84 3.7e-07 3. 7e-07 3.lc-07 2.3e-07 2.le-07 l.7c-07 

grapes (East) 2.2 40 88 3.9e-07 3.9e-07 3.3e-07 2.4e-07 2.3e-07 l.8e-07 

papayas 2 40 80 3.5e-07 3.5e-07 3.0e-07 2.2e-07 2.0c-07 l.7c-07 

grapes (West) 1.5 40 60 2.7e-07 2. 7e-07 2.2e-07 1.7e-07 1.Sc-07 I.2c-07 

MJL DF for Turf gun (2c) turf 17.4 5 87 3.8e-07 3.Se-07 3.3e-07 2.4e-07 2.2e-07 1.8e-07 

MIL DF for HP Handwand (2!) pachysandra 14 10 140 6.2e-07 6.2e-07 5.2c-07 3.9e-07 3.6e-07 2.9e-07 

conifers 3.2 IO 32 l.4e-07 l.4e-07 l.2e-07 8.8e-08 8.2e-08 6.6e-08 

tobacco seedlings 2 JO 20 l .4e-07 1.4eM07 1.2c-07 8.8c-08 8.2e-08 6.6e-08 

ornainentals 1.2 10 12 5.3e-08 5.3c-08 4.5c-08 3.3c-08 3.le-0& 2.Se-08 

MIL Liquids for Aerial (3a) turf: sod farms 17.4 350 6090 6.Se-04 2.5e-05 2.3e-05 8.9e-06 7.0e-06 7.6e-06 

small grains; cotton 1.6 1200 1920 2.0e-04 7.Sc-06 7.3e-06 2.8e-06 2.2e-06 2.4e-06 

corn: field 1.2 1200 1440 l.Se-04 5.8c-06 5.5c-06 2.le-06 l.6e-06 I.8e-06 

pome fruits (West), conifers 3.1 350 1085 1.2e-04 4.4e-06 4. lc-06 l.6e-06 l.2e-06 IAe-06 

bananas; bulb veg.; cucurbits; plaintains 2.4 350 840 9.0e-05 3.4e-06 3.2e-06 l.2e-06 9.6e-07 I.Oe-06 

potne fruits (East) 2.1 350 735 7.8e-05 3.0e-06 2.8c-06 1.lc-06 8.4e-07 9.2eM07 

grapes (East) 2.2 350 770 8.2c-05 3.lc-06 2.9e-06 l.le-06 8.Se-07 9.6e-07 

papaya 2 350 700 7.5e-05 2.8e-06 2.7e-06 l.Oc-06 8.0e-07 8.7e-07 

asparagus; fennel; peanuts; potatoes; l.6 350 560 6.0e-05 2.3e-06 2.lc-06 8.2e-07 6.4e-07 7.0c-07 
sugar beets 

tmnatocs 1.4 350 560 6.0c-05 2.3e-06 2.Ie-06 8.2e-07 6.4c-07 7.0e-07 
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Table A9 - Summary of Commercial Applicator Cancer Risks for Crop Treatment (30 Days Exposure per Year) 

Exposure Scenario Crop Type Typical Area Amount of Baseline Single Double Single Single Double 
Application Treated a,i Handled Cancer Layer Layer Layer Layer Layer 

Rate (acres/day) per Day Rbk Cancer Cancer PF5 PFIO PFS 
(lb aifacre) (lbs) Risk Risk Cancer Cancer Cancer 

Risk Risk Risk 

grapes (West) . 1.5 350 525 5.6e-05 2.le-06 2.0e-06 7.7c-07 6.0e-07 6.6e-07 

corn: seed, sweet, pop l.2 350 420 4.Se-05 l.7e-06 l.6e-06 6.le-07 4.8e-07 5.2e-07 

MIL l,iquid for Chctnigation (3b) turf: sod farms 17.4 350 6090 6.Sc-04 2.Se-05 2.3e-05 8.9e-06 7.0e-06 7.6e-06 

bulb veg; cucurbiis 2.4 350 840 9.0e-05 3.4e-06 3.2c-06 l.2e-06 9.6e-07 J.Oc-06 

asparagus; s1nall grains; cotton; fennel; l.6 350 560 6.0e-05 2.3c~06 2.le-06 8.2e-07 6.4c-07 7.0e-07 
peanuts; p9tatoes; sugar beets 

tomatoes l.4 350 560 6.0e-05 2.3e-06 2. le-06 8.2e-07 6.4e-07 7 .Oe-07 

grapes (West) l.5 350 525 5.6e-05 2. le-06 2.0e-06 7.7e-07 6.0e-07 6.6c-07 

corn: field, sweet, pop l.2 350 420 4.5e-05 l.7e-06 1.6e-06 6. lc-07 4.Se-07 5.2e-07 

ornamentals: pachysandra 14 JO 140 l.Se-05 5.7e-07 5.4e-07 2.0e-07 l.6c-07 l.7e-07 

ornamentals l.2 40 48 5.lc-06 l.9e-07 1.8e-07 7.0e-08 5.5e-08 6.0e-08 

M/L Liquids for Groundboom (3c) turf: sod farms 17.4 80 1392 1.Sc-04 5.6e-06 5.3e-06 2.0e-06 1.6e-06 l.7e-06 

turf: golf courses 17.4 40 696 7.4e-05 2.8e-06 2.7e-06 l.Oe-06 7.9e-07 8.7c-07 

cranberries 3.0 80 240 2.6e-05 9.7e-07 9.2e-07 3.Se-07 2. 7e-07 3.0e-07 

small grains; cotton l.6 200 320 3.4e-05 l.3e-06 l.2e-06 4.7e-07 3.7c-07 4.0e-07 

corn: field l.2 200 240 2.6e-05 9.7e-07 9.2e-07 3.Sc-07 2.7e-07 3.0e-07 

bulh veg; cucurbits 2.4 80 192 2.0e-05 7.8e-07 7.3c-07 2.&e-07 2.2c-07 2.4e-07 

grapes (East) 2.2 80 176 l.9c-05 7.le-07 6.7e-07 2.6e-07 2.0e-07 2.2c-07 

asparagus; fennel; peanuts; potatoes; l.6 80 128 l.4e-05 5.2e-07 4.9e-07 1.9e-07 l.5e-07 l.6e-07 
sugar beets 

tomatoes 1.4 80 128 l.4e-05 5.2e-07 4.9e-07 1.9e-07 l.5e-07 l.6e-07 

grapes (West) l.5 80 120 l.Je-05 4.Se-07 4.6e-07 l.8e-07 I .4e-07 l.Se-07 
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Table A9 - Summary of Commercial Applicator Cancer Risks for Crop Treatment (30 Days Exposure per Year) 

Ex11osure Scenario Crop Ty11e Ty11ical Area Amount of Baseline Single Double Single Single Double 
A11plication Treated J1,i Handled Cancer Layer Layer Layer Layer Liiyer 

Rate (acres/day) per Day Risk Cancer Cancer PF5 PFIO PFS 
(lb ai/acre) (lbs) Risk Risk Cancer Cancer Cancer 

Risk Risk Risk 

corn: seed, sweet, pop 1.2 80 96 LOe-05 3.9e-07 3.7c-07 l .4e-07 l.le-07 l.2e-07 

ornamentals l.2 40 48 5.le-06 l.9c-07 l.8e-07 7.0e-08 5.5e-08 6.0e-08 

ornamentals l.2 10 12 1.Je-06 4.8e-08 4.6e-08 l.8e-08 l.4c-08 l.5e-08 

M/L Liquids tOr Airblast (3d) poinc fruits (West); coniters 3.l 40 124 l.3c-05 5.0e-07 4. 7e-07 J.Se-07 J.4e-07 Ue-07 

pmne fruits (East); bananas; plantains 2.l 40 84 9.0e-06 3.4e-07 3.2c-07 l.2c-07 9.6e-08 J.Oe-07 

grapes (East) 2.2 40 88 9.4e-06 3.6e-07 3.4e-07 l .3e-07 l.Oe-07 l.lc-07 

papaya 2 40 80 8.5e-06 3.2c-07 3.le-07 1.2e-07 9.le-08 l.Oe-07 

grapes (West) l.5 40 60 6.4e-06 2.4e-07 2.3e-07 8.8e-08 6.8e-08 7.Se-08 

MIL Liquids for Turf gun (Je) turf: tees & greens l 7.4 5 87 9.3e-06 3.5e-07 J.3e-07 l.3e-07 9.9e-08 l. l e-07 

MIL Liquids for 1-IP Handwand (3f) pachysandra 14 10 140 J.5e-05 5.7e-07 5.4e-07 2.0e-07 l.6e-07 l. 7e-07 

conifers 3.2 lO 32 3.4e-06 l.Je-07 l.2e-07 4.7c-08 3.7e-08 4.0c-08 

ornamentals 1.2 lO 12 Uc-06 4.8e-08 4.6e-08 l.8e-08 J.4e-08 I .5e-08 
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Table A9 - Summary of Commercial Applicator Cancer Risks for Crop Treatment (30 Days Exposure per Year) 

Exf)osure Scenario CropTy11e Typical Arca Amount of Baseline Single Double Single Single Double 
Application Treated a.i Handled Cancer Layer Layer Layer Layer Layer 

Rate (acres/day) per Day Rl•k Can«r Cancer PFS PFIO PF5 
(lb ai/acre) (lbs) Risk Risk Cancer Cancer Cancer 

Risk Risk Rfak 

Application 

Aerial Application (4) turf: sod farms 17.4 350 6090 NA NA NA NA NA NA 

srrlall grains; cotton l.6 1200 1920 NA NA NA NA NA NA 

corn: field; 1.2 1200 1440 NA NA NA NA NA NA 

pon1e fruits (West), conifers 3.1 350 1085 NA NA NA NA NA NA 

bananas; bulb veg; cucurbits; plantains 2.4 350 840 NA NA NA NA NA NA 

pome fruits (east) 2.1 350 735 NA NA NA NA NA NA 

grapes (East) 2.2 350 770 NA NA NA NA NA NA 

papaya 2 350 700 NA NA NA NA NA NA 

tomatoes l .4 350 560 NA NA NA NA NA NA 

potatoes; sugar beets l.6 350 560 NA NA NA NA NA NA 

asparagus; fennel; peanuts 1.6 350 560 NA NA NA NA NA NA 

grapes (West) l.5 350 525 NA NA NA NA NA NA 

corn: seed, sweet, pop 1.2 350 420 NA NA NA NA NA NA 

Groundboo1n Applicatio11 (5) turf: sod farins 17.4 80 1392 3.7c-06 3.7e-06 3.5e-06 l.4c-06 l.2e-06 l.Je-06 

turf: golf courses 17.4 40 696 l.8e-06 1.8e-06 l.7c-06 7 .2e-07 5.Se-07 6.3c-07 

cranberries 3.0 80 240 6.3e-07 6.3e-07 6.0e-07 2.Se-07 2.0c-07 2.2e-07 

stnall grains; cotton l.6 200 320 8.4c-07 8.4e-07 8.0e-07 3.3c-07 2.7e-07 2.9e-07 

corn: field l.2 200 240 6.Je-07 6.3e-07 6.0e-07 2.5c-07 2.0e-07 2.2e-07 

bulb veg; cucurbits 2.4 80 192 5. lc-07 5.le-07 4.8e-07 2.0e-07 l.6e-07 l.?e-07 

grapes (East) 2.2 80 176 2.Se-07 2.Se-07 2.4e-07 9. 9e-08 8.0e-08 8.6c-08 
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Table A9 - Summary of Commercial Applicator Cancer Risks for Crop Treatment (30 Days Exposure per Year) 

Eiqmsurc Scenario Cro11 Ty11e Ty(lical Arca Amount of Baseline Single Double Single Single Vonble 

Ap11\ication Treated a.i Handled Cancer Layer Layer Layer ),ayer ),ayer 

Rate (acres/day) per Day Risk Cancer Callcer l'F5 J'FIO PF5 
(lb ai/acre) (lbs) Risk Risk C;mcer Cancer Cancer 

Rbk Risk Risk 

potatoes; sugar beets; tobacco 1.6 80 I28 3.4e-07 3.4e-07 3.2c-07 l.Je-07 J. Ie-07 1.2e-07 

tomatoes I .4 80 I I2 3.4e-07 3.4e-07 3.2e-07 1.3e-07 1.le-07 J.2e-07 

asparagus; tennel; peanuts 1.6 80 I28 3.4e-07 3.4e-07 3.2c-07 l.3e-07 l.le-07 l.2e-07 

grapes (West) 1.5 80 I20 3.2e-07 3.le-07 3.0e-07 l.2e-07 9.9e-08 l.le-07 

corn: seed, sweet, pop 1.2 80 96 2.5c-07 2.5e-07 2.4e-07 9.9e-08 8.0e-08 8.6c-08 

ornamentals 1.6 40 64 l.7e-07 l.7e-07 l.6e-07 6.6e-08 5.3e-08 5.Se-08 

Alrblast Application (6) pome fruits (West); conifers 3.I 40 124 3.5e-06 2.8e~06 2.7c-06 l.6e-06 l.5e-06 !.Se-06 

bananas; plantains 2.4 40 96 2.7c-06 2.2c-06 2.2e-06 l .3e-06 1.le-06 !.lc-06 

pome fruits (East) 2.I 40 84 2.4e-06 l.9e-06 l .9e-06 1.le-06 I.Oe-06 LOe-06 

grapes (East) 2.2 40 88 2.5e--06 2.0e-06 l.9c-06 l.le-06 l. le--06 1.le-06 

papaya 2 40 80 2.3e--06 l.&e-06 l.Se-06 l.le-06 9.6e--07 9.8e-07 

grapes (West) 1.5 40 60 l.7e-06 l Ae-06 1.3c-06 7.9e-07 7.Ze-07 7.4e-07 

Turf gun Application (7) turf: tees & greens 17.4 ; 87 ND 3.Ie-06 l .8e-06 2.9c-06 2.9e-06 l.6e-06 

HP Handwand Application (8) pachysandra I4 IO I40 9.6e-06 3.9e-06 3.3e-06 2.7e-06 2.6e-06 2.lc-06 

coniters 3.2 IO 32 2.2e-06 9.0e-07 7.5e-07 6.3e-07 5.9e-07 4.8e-07 

tobacco seedlings 1.96 IO 20 2.2e-06 9.0c-07 7.5e-07 6.3e-07 5.9e-07 4.8e-07 

ornamentals 1.2 IO 12 8.3e-07 3.4e-07 2.8c-07 2.4e-07 2.2e-07 I.8c-07 
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Table A9 - Summary of Commercial Applicator Cancer Risks for Crop Treatment (30 Days Exposure per Year) 

Ex1msure ScenariP Crop Type Typicid Area Aninunt of Baseline Single Double Single Single Double 
Application Treated a.i Handled Cancer Layer Layer Layer Layer Layer 

Rate (acres/day) per Day Risk Cancer Cancer Pl<'5 PF10 PF5 
(lb ai/acrc) (lbs) Risk U.isk Cancer Cancer Cancer 

Risk Risk Risk 

l\'fixer/Loadcr/Applicator (M/L/A) 

M/L/A WP with Low Pressure pachysandra 14 0.4 6 NA l.9e-05 l.8e-05 5.Se-06 J.8e-06 4.9e-06 
Handwand (9) 

conifers 3.2 0.4 I NA 4.3e-06 4.2c-06 1.Jc-06 8.8e-07 l.le-06 

ornamentals 1.2 0.4 0.5 NA 1.6c-06 1.6e-06 4. 7e-07. 3.3e-07 4.2e-07 

MIL/ A WP with a Backpack ornrunentals, conifers 1.2 to 14 0.4 0.5 to 5.6 ND ND ND ND ND ND 
Sprayer {IO) 

M/L/A WP with a Turfg\m (I I) turf 17.4 5 87 ND 1.Sc-05 I .6e-05 5.8e-06 4.4e-06 4.Se-06 

M/L/A OF with LP Handwand (12) ornamentals, tobacco seedlings, conifers l.2 to 14 0.4 0.5 to 5.6 ND ND ND ND ND ND 

M/L/A Df with Backpack Sprayer ornamentals, tobacco seedlings, conifers 1.2 to 14 0.4 0.5 to 5.6 ND ND ND ND ND ND 
(13) 

MIL/A OF with a Turtgun (14) turf 17.4 5 87 ND 2.8c-06 l .8e-06 2.4e-06 2.4e-06 l.4e-06 

MIL/ A Liquids with LP Handwand pachysandra 14 0.4 6 ND 5.6e-07 5.Se-07 2.0e-07 1.Se-07 l.8e-07 
(15) 

conifers 3.2 0.4 I ND 1.3e-07 l.Jc-07 4.6e-08 3.Se-08 4.2e-08 

ornamentals 1.2 0.4 0.5 ND 4.Se-08 4.7e-08 1.7e-08 l.3e-08 l.6c-08 

MIL/A Liquids with Backpack pachysandra 14 0.4 6 ND 1.le-06 8.6c-07 7.2c-07 6.7e-07 4.9e-07 
Sprayer (16) 

conifers 3.2 0.4 I ND 2.Sc-07 2.0e-07 l.6e-07 l.5e-07 1.lc-07 

ornamentals 1.2 0.4 0.5 ND 9.3e-08 7.4e-08 6.2e-08 S.&c-08 4.2e-08 

M/L/A Liquids with Turfgun (17) turf 17.4 5 87 ND 2.4e-06 l .Se-06 2.0c-06 2.0e-06 l.le-06 

Flagg er 

Flag Aerial Applications (18) turf: sod farms 17.4 350 6090 8.8e-06 9. lc-06 8.8e-06 4.4e-06 3.9e-06 4.2c-06 

small grains; cotton 1.6 1200 1920 2.8c-06 2.9e-06 2.8e-06 1.4e-06 l.2c-06 l .3e-06 

corn: Held 1.2 1200 1440 2.le-06 2. le-06 2.lc-06 1.0e-06 9.le-07 9.8e-07 
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Table A9 - Summary of Commercial Applicator Cancer Risks for Crop Treatment (30 Days Exposure per Year) 

Exposure Scenario Crop Ty11e Typical Area Amount of Baseline Siugle Double Siuglc Single Double 
Atlplicatitm Treated a.i Han1l1ell Cancer Layer Layer Layer Layer Layer 

Rate (acres/day) per Day Risk Cancer c~wcer PF5 PFJO PF5 
(lb ai/acrc) (lbs) Risk Risk Cancer Cancer Cancer 

Risk Risk Risk 

po1nc fruits (West); conifers 3.1 350 1085 1.6e-06 l.6e-06 l.6e-06 7.9e-07 6.9e-07 7.4e-07 

bananas; bulb veg.; cucurbits; plantains 2.4 350 840 l.2e-06 l.3e-06 l.2e-06 6.1 e-07 5.3e-07 5. 7e-07 

tomatoes (East) 2.4 350 840 l.2e-06 1.3c-06 1.2c-06 6.lc-07 5.3e-07 5.7e-07 

pon1e fruits (East) 2.1 350 735 l.le-06 1.1 e-06 I. I e-06 5.4e-07 4. 7e-07 5.0e-07 

grapes (East) 2.2 350 770 l.le-06 l.le-06 l.lc-06 5.6c-07 4.9e-07 5.3e-07 

papaya 2 350 700 l.Oe-06 l.Oe-06 1.0e-06 5.le-07 4.4e-07 4.8e-07 

potatoes; sugar beets; tomatoes (West) 1.6 350 560 8.lc-07 8.3c-07 &.le-07 4.le-07 3.5e-07 3.8e-07 

asparagus; fennel; peanuts; 1.6 350 560 8.le-07 8.3e-07 8.le-07 4. le-07 3.le-07 3.8c-07 

grapes (West) 1.5 350 525 7.6c-07 7 .Se-07 7.6e-07 3.8e-07 3.3e-07 3.6e-07 

corn: seed, sweet, pop 1.2 350 420 6.le-07 6.3e-07 6.le-07 3.le-07 2.7c-07 2.9e-07 

Note - Cancer risks that exceed J.0 x 10-4 are shown in bold font. 
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Table AlO - Summary of Private Grower Cancer Risks for Crop Treatment (10 Days Exposure per Year) 

Exposure Sl'enario Crop Type Typical Arca A1nount of Base- Single Double Single Single Double 
Application Treated a.i line Layer Layer Layer Layer Layer 

Rate (acres/day) Handled Cancer Cancer Cancer PFS PFIO PFS 
(lb ai/acre) per Day Risk Risk Risk Cancer Cancer Ca11ccr 

Risk Risk Risk 

Mixer/l,oader (M/t) 

Mix/Load WP for Aerial (la) NIA - It is assmned that private growers would have aerial applications made by custom applicators. 

MIL WP tOr Che1nigation (lb) turf: sod fanns 17.4 350 6090 5.0e-04 2.Se-04 2.4c-04 5.9e-OS 3.6e-05 5.6c-05 

cucurbits; bulb veg 2.4 350 840 6.9e-05 3.4c-05 3.4e-05 8.2e-06 4.9e-06 7.Sc-06 

tomatoes (East) 2.4 350 840 6.9c-05 3.4e-05 3.4e-05 8.2e-06 4.9c-06 7 .8e-06 

asparagus; s1nal! grains; cotton; fennel; 1.6 350 560 4.6c-05 2.Je-05 2.2e-05 5.4c-06 3.3e-06 5.2e-06 
peanuts; potatoes; sugar beets 

to1natoes (West) 1.6 350 560 4.6c-05 2.3e-05 2.Ze-05 5.4c-06 3.3e-06 5.2e-06 

grapes (West) 1.5 350 525 4.3c-05 2.le-05 2.le-05 5.le-06 3.le-06 4.8e-06 

corn: sweet, field, pop 1.2 350 420 3.Se-05 I.7e-05 1.7c-05 4. le-06 2.Se-06 3.9e-06 

ornamentals 1.2 40 48 4.0e-06 l.9c-06 l.9e-06 4.7e-07 2.8e-07 4.4e-07 

ornamentals 1.2 10 12 9.9c-07 4.9e-07 4.8e-07 l.2c-07 7.0e-08 1. le-07 

MIL WP t{)r Groundboom (le) turf: sod fanns 17.4 80 1392 I. le-04 5.6e-05 5.6e-OS 1.4c-05 8.2e-06 l.3e-05 

turf: golf courses 17.4 40 696 5.7c-05 2.8e-05 2.8e-OS 6.Sc-06 4.le-06 6.4e-06 

cranberries 3.0 80 240 2.0e-05 9.7e-06 9.6e-06 2.3e-06 l.4e-06 2.2e-06 

small grains; colton 1.6 200 320 2.6e-05 l.3e-05 l.Je-05 3. lc-06 l.9e-06 3.0e-06 

com: field 1.2 200 240 2.0e-05 9.7c-06 9.6e-06 2.3e-06 l.4e-06 2.2e-06 

bulb veg; cucurbits 2.4 80 192 l .6e-05 7.8e-06 7.7e-06 l .9c-06 1. le-06 1 .8e-06 

tomatoes (East) 2.4 80 192 l.6c-05 7 .Se-06 7.7e-06 1.9c-06 I.I e-06 1.8e-06 

grapes (East) 2.2 80 176 l .5c-05 7.le-06 7.0e-06 l.7e-06 1.0e-06 l.6c-06 
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Table AlO - Summary of Private Grower Cancer Risks for Crop Treatment (10 Days Exposure per Year) 

Exposure Scenario Crop Type Typical Area Amount of Base- Single Double Single Single Double 
Application Treated a.i line Layer Layer Layer Layer Layer 

Rate (acres/day) IJandled Cancer Cancer Cancer PFS PFIO PFS 
(lb ai/acre) per Day Risk Risk Risk Cancer Cancer Cancer 

Risk Risk Risk 

asparagus; tennel; peanuts; potatoes; sugar 1.6 80 128 l.lc-05 52e-06 5.le-06 I.2e-06 7.5e-07 l.2c-06 
beets; tobacco 

to1natocs (West) 1.6 80 128 1.1e-05 5.2e-06 5.le-06 l.2e-06 7 .Se-07 1.2e-06 

grapes (West) 1.5 80 120 9.9e-06 4.9c-06 4.&e-06 1.2e-06 7.0e-07 1.le-06 

corn: svcd, sweet, pop 1.2 80 96 7.9e-06 3.9e-06 3.&e-06 9.3c-07 5.6c-07 8.9e-07 

ornainentals l.2 40 48 4.0e-06 l.9c-06 l.9c-06 4.7e-07 2.&e-07 4.4e-07 

ornainentals 1.2 IO 12 9.9e-07 4.9e-07 4.8e-07 l .2e-07 7.0c-08 I. le-07 

M/L WP for Airblast (Id) pome fruits (west) 3.1 40 124 l.le-05 5.2c-06 5.Je-06 l .2e-06 7.5e-07 I.2c-06 

bananas; plantains 2.4 40 96 7.9e-06 3.9e-06 3.8e-06 9.3e-07 5.6e-07 8.9e-07 

po me fruits (cast) 2.1 40 84 6.9e-06 3.4e-06 3.4e-06 8.lc-07 4.9e-07 7.7e-07 

grapes (East) 2.2 40 88 7.3c-06 3.6e-06 3.Se-06 8.Se-07 5.2e-07 8.le-07 

papaya 2 40 80 6.6e-06 3.2e-06 3.2e-06 7.8c-07 4.?e-07 7.4e-07 

grapes (West) 1.5 40 60 4.9e-06 2.4c-06 2.4c-06 5.8e-07 3.5e-07 5.5c-07 

MIL WP for TurJgun turf: tees & greens 17.4 5 87 7.2c-06 3.5e-06 3.Se-06 8.4e-07 5.lc-07 8.0e-07 
Application (le) 

MIL WP for HP H<mdwand pachysandra 14 IO 140 I.2c-05 5.7e-06 5.6e-06 l.4e-06 8.2e-07 l.3e-06 
(If) 

conifers 3.2 IO 32 2.6e-06 l.3c-06 l.3e-06 3.le-07 I.9c-07 3.0e-07 

on1amenta1s 1.2 IO 12 9.9e-07 4.9e-07 4.8e-07 l.2e-07 7.0e-08 l.le-07 

MIL DF for Chcmigation (2b) turf: sod farms 17.4 350 6090 9.0e-06 9.0c-06 7.6e-06 5.6e-06 5.2c-06 4.2e-06 

bulb veg; cucurbits 2.4 350 840 l.2c-06 l.2e-06 l.Oe-06 7.7c-07 7 .2e-07 5.Sc-07 

tomatoes (East) 2.4 350 840 l .2e-06 1.2e-06 l.Oc-06 7 .7e-07 7.2e-07 5.Se-07 
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Table AlO - Summary of Private Grower Cancer Risks for Crop Treatment (10 Days Exposure per Year) 

Exposure Scenario Crop Type Typical Area Amount of Base- Single Double Single Single Double 
Application Treated a.i line Layer Layer I.ayer Layer Layer 

Rate (acres/day) Handled Cancer Cancer Cancer PFS PFIO PFS 
(lb ai/acre) per Day Risk Risk Risk Cancer Cancer Cancer 

Risk Risk Risk 

asparagus; small grain;;,·; cotton; fennd; l.6 350 560 8.2c-07 8.2c-07 7.0c·-07 5. le-07 4.Se-07 3.9e-07 
peanuts; potatoes; sugar beets 

tmnatoes (West) l.6 350 560 8.2e-07 8.2e-07 7.0c-07 5.lc-07 4.8c-07 3.9c-07 

grapes (West) 1.5 350 525 7.7c-07 7.7c-07 6.5c-07 4.8e-07 4.5e-07 3.6e-07 

corn: field, sweet, pop l.2 350 420 6.2e-07 6.2e-07 5.2c-07 3.9c-07 3.6c-07 2.9c-07 

ornamentals: pachysandra 14 10 140 2.le-07 2.le-07 l.7e-07 l .3e-07 l.2e-07 9.7e-08 

ornamentals l.6 40 64 9.4e-08 9.4e-08 8.0e-08 5.9c-08 5.5c·08 4.4e-08 

MIL DF for Groundbo01n (2c) turf: sod tanns 17.4 80 1392 2.0e-06 2.0e-06 l.7c-06 l.Je-06 I.2e-06 9.6e-07 

turf golf courses 17.4 40 696 I .Oe-06 J .Oc-06 8. 7e-07 6.4e-07 5.9e-07 4.8e-07 

cranberries 3.0 80 240 3.5e-07 3.5e-07 3.0c-07 2.2e-07 2.0e-07 l.7e-07 

small grains; cotton l.6 200 320 4.7e-07 4.7e-07 4.0c-07 2.9e-07 2.7e-07 2.2e-07 

corn: field l.2 200 240 3.Sc-07 3.5c-07 3.0e-07 2.2e-07 2.0e-07 l.7e-07 

bulb veg; cucurbils 2.4 80 192 2.8e-07 2.8e-07 2.4e-07 l.8c-07 l.6e-07 l .3e-07 

tomatoes (East) 2.4 80 192 2.Sc-07 2.8e-07 2.4e-07 1.&e-07 l.6e-07 I .Je-07 

grapes (East) 2.2 80 176 2.6e-07 2.6e-07 2.2c-07 l.6c-07 l .5e-07 l .2e-07 

ornamentals: pachysandra 14 lO 140 2. le-07 2.lc-07 l.7e-07 l .Je-07 l.2e-07 9.7e-08 

asparagus; fennel; peanuts; potatoes; sugar l.6 80 128 l.9e-07 l.9c-07 l .6e-07 l .2e-07 l.le-07 8.9e-08 
beets; tobacco 

lo1natocs (West) 1.6 80 128 1.9e-07 1.9e-07 l.6c-07 l .2e-07 l.le-07 8.9e-08 

grapes (West) l.5 80 120 l .8c-07 l.8e-07 l .5e-07 1. le-07 l.Oe-07 8.3c-08 

corn: seed, sweet, pop l.2 80 96 l.4e-07 1.4e-07 1.2e-07 8.8c-08 8.2e-08 6.6e-08 

ornan1entals l.2 40 48 7.le-08 7.le-08 6.0e-08 4.4c-08 4.le-08 3.3e-08 
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Table AlO - Summary of Private Grower Cancer Risks for Crop Treatment (10 Days Exposure per Year) 

Exposure Scenario Crop Type Typical Area Amount of Base- Single Double Single Single Double 
A11plication Treatell a.i line Layer Layer Layer Layer Layer 

Rate (acres/day) Handled Cancer Cancer Cancer PFS PFIO PF5 
(lb ai/acrc) per Day Risk Risk U.isk Cancer Cancer Cancer 

Risk Risk Risk 

MIL DF for Airblast (2d) pon1e fruits (West), conifers 3.2 40 I28 l.9e-07 l.9e-07 l.6c-07 l.2c-07 I.Ie-07 8.9e-08 

bananas; plantains 2.4 40 96 l.4c-07 l.4e-07 1.2e-07 8.Se-08 8.2e-08 6.6e-08 

pmne fruits (East) 2.1 40 84 l.3c-07 l.3e-07 l.Oe-07 7.6e-08 7.le-08 5.8e-08 

grapes (East) 2.2 40 88 l.3c-07 l.3c-07 l. Ie-07 8.1 e-08 7.5e-08 6. Ie-08 

papayas 2 40 80 l .2e-07 1.2e-07 l.Oe-07 7.3c-08 6.8e-08 5.5e-08 

grapes (West) 1.5 40 60 8.8c-08 8.Se-08 7.Se-08 5.5e-08 5.Ie-08 4.2e-08 

MIL DF for Turf gun (2e) turf I 7.4 5 87 l .3e-07 1.3c-07 l.Ic-07 8.0c-08 7.4e-08 6.0e-08 

M/L DF for HP Handwand pachysandra I4 IO I40 2.le-07 2. lc-07 l.7e-07 l.3e-07 I.2e-07 9.7e-08 
(21) 

conifers 3.2 IO 32 4.7e-08 4.7e-08 4.0e-08 2.9e-08 2.7c-08 2.2e-08 

tobacco seedlings 2 IO 20 4.7e-08 4.7c-08 4.0e-08 2.9e-08 2.7e-08 2.2e-08 

ornmnentals I .2 IO I2 I.Se-08 l.8e-08 1.5c-08 l.le-08 I.Oe-08 8.3e-09 

MIL Liquid for Chctnigation turf: sod fanns I7.4 350 6090 2.2c-04 8.2e-06 7.8c-06 3.0c-06 2.3e-06 2.5e-06 
(Jb) 

bulb veg; cucurbits 2.4 350 840 J.Oc-05 l.le-06 1.1 e-06 4.Ie-07 3.2c-07 3.5e-07 

to111atocs (East) 2.4 350 840 3.0e-05 l. le-06 l.lc-06 4.le-07 3.2e-07 3.Se-07 

asparagus; sn1all grains; cotton; 1.6 350 560 2.0e-05 7.5c-07 7.Ie-07 2.7e-07 2.Ie-07 2.Jc-07 
fennel;peanuts; potatoes; sugar beets 

t01natoes (West) 1.6 350 560 2.0e-05 7.Sc-07 7.le-07 2.7e-07 2.Ie-07 2.3c-07 

grapes (West) 1.5 350 525 l.9e-05 7.Ie-07 6.7e-07 2.6c-07 2.0e-07 2.2e-07 

corn: field, sweet, pop 1.2 350 420 I.Sc-05 5. 7c-07 5.4e-07 2.0e-07 I.6e-07 I. 7e-07 

ornan1enlals: pachysandra I4 IO I40 5.0e-06 I.9e-07 l.8c-07 6.8c-08 5.3e-08 5.8e-08 

ornamentals 1.2 40 48 I.7e-06 6.5c-08 6.1 e-08 2.Je-08 1.8c-08 2.0e-08 
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Table AlO - Summary of Private Grower Cancer Risks for Crop Treatment (10 Days Exposure per Year) 

Exposure Srcnario Crop Type Typical Area Amount of Base- Single Double Single Single Double 
Application Treated a.i line Layer Layer Layer Layer Layer 

Rate (acres/day) Handled Cancer Cancer Cancer PF5 PFJO PF5 
(lb ai/acre) per Day Risk Risk Risk Cancer Cancer Cancer 

Risk Risk Risk 

MIL Li.quids for Groundboom turf: sod farms 17.4 80 1392 4.9e-05 i.9e-06 1.Rc-06 6.Sc-07 5.3e-07 5.Se-07 
(Jc) 

turf: golf courses 17.4 40 696 2.Sc-05 9.4e-07 8.9e-07 J.4e-07 2.6e-07 2.9e-07 

cranberries J.O 80 240 8.Se-06 J.2e-07 3.le-07 l.2e-07 9.le-08 l.Oe-07 

stnall grains; cotton 1.6 200 320 l. le-05 4.3e-07 4.le-07 l.6e-07 1.2e-07 l.3e-07 

corn: field 1.2 200 240 8.5e-06 J.2e-07 3.lc-07 l .2c-07 9.le-08 l.Oe-07 

bulb veg; cucurbits 2.4 80 192 6.8e-06 2.6e-07 2.4e-07 9.4c-08 7.3e-08 8.0e-08 

to1natoes (East) 2.4 80 192 6.8e-06 2.6c-07 2.4c-07 9.4e-08 7.3e-08 8.0e-08 

grapes (East) 2.2 80 176 6.3e-06 2.4e-07 2.2e-07 8.6e-08 6. 7c-08 7.3e-08 

asparagus; fennel; peanuts; potatoes; sugar 1.6 80 128 4.Se-06 1.7e-07 l.6c-07 6.2e-08 4.9e-08 5.3e-08 
beets 

to1natoes {West) 1.6 80 128 4.Sc-06 l.7c-07 l.6e-07 6.2e-08 4.9e-08 5.Jc-08 

grapes {West) 1.5 80 120 4.Jc-06 l.6e-07 l .Se-07 5.9e-08 4.6e-08 5.0e-08 

corn: seed, sweet, pop 1.2 80 96 3.4e-06 l.3e-07 I .2e-07 4.7c-08 3.7e-08 4.0e-08 

ornamentals 1.2 40 48 1. 7e-06 6.5c-08 6.le-08 2.3e-08 I .8e-08 2.0c-08 

ornamentals 1.2 10 12 4.3c-07 l.6e-08 l .Se-08 5.9e-09 4.6e-09 5.0e-09 

MIL Llquids for Airhlast (3d) po1ne fruits (West); coniters 3.2 40 128 4.Se-06 I.7e-07 1.6e-07 6.2c-08 4.9e-08 5.3e-08 

bananas; plantains 2.4 40 92 J.Je-06 I.2c-07 l.2e-07 4.Se-08 J.Se-08 J.8c-08 

grapes (East) 2.2 40 88 3.lc-06 l.2e-07 1. le-07 4.3e-08 J.Jc-08 3.7e-08 

pome fruits (East) 2.1 40 84 3.0c-06 l.le-07 l. le-07 4.le-08 3.2e-08 3.Se-08 

papaya 2 40 80 2.8e-06 l.le-07 1.0e-07 3.9c-08 3.0e-08 3.Je-08 

grapes (West) 1.5 40 60 2. le-06 8.le-08 7.6c-08 2.9c-08 2.3e-08 2.5e-08 
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Table A10 - Summary of Private Grower Cancer Risks for Crop Treatment (10 Days Exposure per Year) 

Exposure Scenario Crop Type · Typical Area A1nount of Base- Single Double Single Single Double 
Application Treated a.i line Layer Layer Layer Layer Layer 

Rate (ncres/day) Handled Cancer Cancer Cancer PF5 p~-10 PFS 
(lb ai/acre) per Day Risk Risk Risk Cancer Cancer Cancer 

Risk Risk Risk 

M/L Liquids for Turfgun (3e) turf: tees & greens I7.4 5 87 3.le-06 l.2c-07 1.1 c-07 4.2e-08 3.3e-08 3.6e-08 

M/L Liquids for HP pachysandra I4 IO I40 5.0e-06 1.9e-07 l.8e-07 6.Sc-08 5.3e-08 5.8c-08 
Handwand (3f) 

conifers 3.2 IO 32 1.le-06 4.3e-08 4.Ic-08 l.6e-08 l.2e-08 1.3e-08 

ornamentals 1.2 IO I2 4.3e-07 l.6c-08 l.5e-08 5.9e-09 4.6e-09 5.0e-09 

Application 

Groundboom Application (5) turf: sod farms I 7.4 80 I392 l.2e-06 l.2e-06 1.2e-06 4.Se-07 3.Se-07 4.2c-07 

turf: golf courses I 7.4 40 696 6. Ie-07 6. Ie-07 5.8e-07 2.4c-07 l.9e-07 2.Ie-07 

cranberries 3.0 80 240 2.lc-07 2. I e-07 2.0e-07 8.Je-08 6.6c-08 7.2e-08 

s1nall grains; cotton 1.6 200 320 2.8e-07 2.8e-07 2.7e-07 I. le-07 8.Sc-08 9.6c-08 

corn: field 1.2 200 240 2.Ie-07 2. Ie-07 2.0e-07 8.3c-08 6.6e-08 7.2e-08 

bulb veg; cucurbits 2.4 80 I92 l.7e-07 l.7c--07 l .6e-07 6.6e-08 5.3e-08 5 .8e-08 

tomatoes (Easi) 2.4 80 192 l.7e-07 I. 7e-07 1.6e-07 6.6c-08 5.3e-08 5.8e-08 

grapes (East) 2.2 80 I76 8.4e-08 8.4e-08 8.0e-08 3.3e-08 2.7e-08 2.9c-08 

potatoes; sugar beets; tobacco 1.6 80 I28 1.lc-07 I.I e-07 1. le-07 4.4e-08 3.Se-08 3.Se-08 

tomatoes (West) 1.6 80 I28 !.le-07 I.I e-07 1. Ie-07 4.4e-08 3.5e-08 3.Se-08 

asparagus; fennel; peanuts 1.6 80 I28 l. Ie-07 1.!c-07 1.1 e-07 4.4e-08 3.5e-08 3.8e-08 

grapes (West) 1.5 80 I20 I. Ie-07 1. le-07 l.Oc-07 4. I e-08 3.3e-08 3.6c-08 

corn: seed, s.weet, pop 1.2 80 96 8.4e-08 8.4e-08 8.0e-08 3.3e·08 2.7e-08 2.9e-08 

ornamentals 1.6 40 64 5.6c-08 5.6e-08 5.3e-08 2.2c-08 l.8e-08 1.9e-08 

Airblast Application {6) pon\c fruits (West); conifers 3.2 40 128 I.2e-06 9.Sc-07 9.4e-07 5.6e-07 5.Ie-07 5.2e-07 

bananas·, plantains 2.4 40 92 8.7c-07 7.0e-07 6.Se-07 4.ne-07 3.7e-07 3.Se-07 
. 
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Table AlO - Summary of Private Grower Cancer Risks for Crop Treatment (10 Days Exposure per Year) 

Exposure Scenario Cro1l Type Typical Arca Amount of Base- Single Double Single Single Double 
Application Treated a.i line Layer Lnyer Layer I.ayer Layer 

Rate (acres/day) llandled Cancer Cancer Cancer PF5 PFIO PF5 
(lb ai/acrc) per Day Risk Risk H.isk Cancer Cancer Cancer 

Risk Risk Risk 

grapes (East) 2.2 40 88 8.3e-07 6. 7e-07 6.Sc-07 3. 9<.>07 3.Se-07 3.6e-07 

pome fruits (East) 2.1 40 84 7.9e-07 6.4c-07 6.2e-07 3.6e-07 3.4e-07 3.Se-07 

papaya 2 40 80 7.6e-07 6.le-07 5.9e-07 3.5e-07 3.2e-07 3.3e-07 

grapes (West) 1.5 40 60 5.7e-07 4.6e-07 4.4e-07 2.6e-07 2.4e-07 2.5e-07 

Turfgun Application (7) turf: tees & greens 17.4 5 87 ND l.Oc-06 6.0c-07 9.6e-07 9.6e-07 5.4e-07 

HP Handwand Application (8) pachysandra 14 10 140 J.2e-06 l.3e-06 1.le-06 9.le-07 8.6e-07 7.le-07 

conifers 3.2 10 32 7.3e-07 3.0e-07 2.Se-07 2.lc-07 2.0c-07 l.6e-07 

tobacco seedlings 1.96 10 20 7 .3e-07 3.(}e-07 2.Sc-07 2.1 e-07 2.0e-07 l.6e-07 
. 

ornamentals 1.2 10 12 2.8e-07 1.1 e-07 9.4e-08 7 .8e-08 7.4e-08 6.0e-08 

Mixer/Loader/Applicator (M/L/A) 

M/L/ A WP with Low Pressure pachysandra 14 0.4 5.6 NA 6.Je-06 6.le-06 1.8e-06 l.3e-06 J.6c-06 
Handwand (9) 

conifers 3.2 0.4 1.3 NA l .4e-06 l .4c-06 4.2c-07 2.9e-07 3.7e-07 

ornamentals 1.2 0.4 0.5 NA S.4c-07 S.2e-07 l.6e-07 l.le-07 l .4e-07 

MIL/A WP with a Backpack ornamentals, conifers 1.2 to 14 0.4 ND ND ND ND ND ND 
Sprayer (10) 

MILi A WP with a Turtgun turf 17.4 5 87 ND 5.Se-06 5.4c-06 l.9e-06 l.Se-06 l.Se-06 
(11) 

MIL/A DF with LP llandwand ornamentals, tobacco seedlings, conifers 1.2to14 0.4 ND ND ND ND ND ND 
(12) 

MIL/A DFwith Backpack ornamentals, tobacco seedlings, conifers 1.2 to 14 0.4 ND ND ND ND ND ND 
Sprayer (13) 

MIL/A OF with a Turfgun turf 17.4 5 87 ND 9.4e-07 6.2e-07 8.0e-07 7 .8e-07 4.8c-07 
(14) 
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Table AIO - Summary of Private Grower Cancer Risks for Crop Treatment (10 Days Exposure per Year) 

Exposure Scenario Crop Type Typical Arca A1nount of Base- Single Double Single Single Double 
Application Treated a.i line Layer l,ayer Layer Layer Layer 

Rate (acres/day) llandled Cancer Cancer Cancer PF5 PF!O PF5 
(lb ai/acrc) IJer Day Risk Risk Risk Cancer Cancer Cancer 

Risk Risk Risk 

MIL/ A Liquids with LP pachysandra 14 0.4 5.6 ND l.9e-07 I.8e-07 6.6e-08 5.le-08 6. le-08 
Handwand (15) 

conifers 3.2 0.4 1.3 ND 4.3c-08 4.2c-08 l.5e-08 I.2c-08 I.4c-08 

ornmnentals 1.2 0.4 0.5 ND l.6e-08 I.6e-08 5.7e-09 4.4e-09 5.3e-09 

MIL/A Liquids with Backpack pachysandra 14 0.4 5.6 ND 3.6c-07 2.9c-07 2.4c-07 2.2e-07 l.6e-07 
Sprayer ( 16) 

conifers 3.2 0.4 1.3 ND 8.3e-08 6.5e-08 5.5e-08 5.le-08 3.Se-08 

ornamentaJs 1.2 0.4 0.5 ND 3. le-08 2.Se-08 2. le-08 I.9e-08 I.4e-08 

MIL/A Liquids with Turfgun turf l 7.4 5 87 ND 8.0c-07 5.0e-07 6.8e-07 6.6e-07 3.8e-07 
(17) 

Note - Cancer risks that exceed 1.0 x 10-4 are shown in bold font. 
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Appendix B: Occupational Handler Risks of Seed Piece 
Treatment with Mancozeb 
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Exposure Scenario 
(Number) 

Mix/Load Wettable Powder 
Into Seed Piece Treatment 
Equipment 
(Ia and lb) 

Mix/Load Dry Flowablcs 
into Seed Piece Treatment 
Equipn1ent 
(2a and 2b) 

Tvlix/Load Liquids into Seed 
Piece Treatlnent Equipment 
(3a and 3b) 

Load Dust Fonnulations 
into Seed Piece Treatment 
Equipment 
(4a and 4b) 

Table Bl - Sources of Exposure Data Used for Seed Piece Treatment Exposure Assessment 

Data Source Comments 

Priinary Loader Descriptors 

Surrogate: Baseline: Hands, dermal, and inhalation= ABC grades. Hands= 7 replicates; Dermal= 22 to 45 replicates, and Inhalation= 44 replicates. Low confidence in the 
Mix/Load dermal/hands data due to the lov.1 number of hand replicates. Mediuin confidence in inhalation data. No protection factor was needed to define the unit exposure value. 
Wettable Powders 

PPE: The same dennlil data arc used as for baseline coupled with a SOo/o protection factor to account for an additional layer of clothing. I lands"'° ABC grades. Hands= 
PHED VI.I 24 replicates. Medium confidence in hand data. Respirator protection factors of either 5 or l 0 applied to account f"Or the use of either dust/n1ist masks or half face 
(August l 998 cartridge respirators. 
Surrogate Table) 

Engineering Controls: Dermal= AB grade. Hand and inhalation= all grade. Hands= 9 replicates; dermal""' 6 to 15 replicates; and inhalation"" 15 replicates. Low 
confidence in the hand, dermal, and.inhalation data. No protection factor was needed to define the unit exposure value. Engineering controls are water soluble packets. 
Gloves were used cou1)led with engineering controls since empirical data were available and risk estimates for some scenarios need gloves to attain risk targets. 
Gloves arc also required by WPS based on acute toxicity concerns 

Surrogate: Baseline: Hand, inhalation, and dermal data= acceptable grades. Hands= 7 replicates; Dermal= 16 to 26 replicates; and Inhalation= 23 replicates. Low confidence in 
Mix/Load Dry hand/dermal data because of number of hand replicates. lnhalation data are bigh confidence. No protection factor was needed to define the unit exposure value. 
Flowables 

PPE: As appropriate, the same dennal and inhalation data were used as for the baseline coupled with a 50o/o protection factor to account for an additional layer of 
PHEDVl.I clothing. Respirator protection factors of either 5 or l 0 applied to account for the use of either dusVmist masks or half fitcc cartridge respirators. Hands = acceptable 

grades. Hands~ 21 replicates. High confidence in all dermal data. 

Engineering Controls: A protection factor of9WYo was used to calculate exposures using the baseline exposure data. Water soluble packet data (Scenario 4) could also 
be used to address this scenario. A protection factor has been used but the WSP rate/acre inputs arc the same as for DF fonnulations (refer to Scenario t). 

Surrogate: Baseline: Dermal= 75 tu 122 replicates, All grade. Hand= 53 replicates, AB grade. High Confidence. 
Mix/Load 
Liquids PPE: As appropriate, the same dermal and inhalation data were used as for the baseline coupled with a 50% protection factor to account for an additional layer of 

clothing, Respirator protection factors of either 5 or 10 applied to <lccount for the use of either dust/mist masks or half face cartridge respirators. Dermal= 75 to 122 
PIIED VU replicates, AB grade. Hand= 53 replicates, AB grade. High Confidence. 

Engineering <~ontrols: A protection factor of98% was used to calculate exposures using the baseline exposure data. EPA is unsure of the fuasibi!ity and/or existew.:c of 
engineering controls tOr 1nixing/loading liquids into commercial or on~farm seed piece treatment equip1nent. 

Sllrrogate: Baseline: Hands, dennal, and inhalation= /\BC grades. Hands"" 7 replicates; Dermal= 22 to 45 replicates, and Inhalation= 44 replicates. Low confidence in the 
Mix/Load dennal/hands data due to the low nmnber of hand replicates. Mediun1 confidence in inhalation data, No protection factor was needed to define the unit exposure value. 
Wettable Powders 

PPE: The same dernutl data are used as 10r baseline coupled with a 50°/o protection factor to account for an additional layer of clothing. Hands= ABC grades. Hands= 
PHUDVl.I 24 replicates. Medimn confidence in hand data. Respirator protection fac.tors of either 5 or 10 applied to nccount for the use of either dusl/mist masks or half face 

cartridge respirator. 

Engineering Controls: Denna! =AB grade. Hand and inhalation =all grade. Hands= 9 replicates; dermal = 6 to 15 replicates; and inhalation= 15 replicates. Low 
confidence in the hand, dermal, and inhalation data. No protection factor was needed to define the unit exnosurc value. Ene:inccring controls are water soluble oackcts. 
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Table Bl - Sources of Exposure Data Used for Seed Piece Treatment Exposure Assessment 

Exposure Scenario 
Data Source Comments 

(Number) 

Primary Applicator Descriptors 

Apply' Liquid Dip to Seed No Data No Data 
Pieces(5a <md Sb) 

Apply Dusts to Seed No Data No Data 
Pieces(6a and 6b) 

Secondary Loader Descriptors 

Load Treated Seed Pieces Surrogate: Baseline: Hands= All grade, dermal""' AllC grade, and inhalation= AB grade. Hands= IO replicates; dermal= 33 to 78 replicates; and inhalation"" 58 replicates. Low 
into Tractor Planter (7a) Load Granular confidence in dennal/ hand data. High confidence in inhalation data. 

Forn1ulations 
PPE: I-lands= AB grade, dennal =ABC grade. Denna!= 45 replicates, hands~ 12-59 replicates. Low confidence in dennal and hands data. A 5-tOld PF was applied to 
the baseline inhalation data to account for the use of a dust mist respirator. 

PHED VI.I 
Engineering Controls: No data applicable to seed piece loading into planters 

c 

Secondary Applicator (Planter) Descriptors 

Tractor Plant Treated Seed Surrogate: Baseline: Ilands, dennal and inhalation= AB grades. Low confidence in hands, dermal and inhalation data. Hands= 5 replicates, dermal= l-5 replicates and inhalation 
Pieces (Sb) Apply Granular = 5 replicates. 

Forinulations 
with a Tractor- PPE: The same hand and dermal data are used as tbr the baseline coupled with a 90o/I) PF to account for chemical resistant gloves, and a 50% PF to account for an 
Drawn Spreader additional layer of clothing, respectively. The same inhalation data arc used as for the baseline coupled with an 80'Yo PF to account for the use of a dust mist respirator. 

PHEDVl.I Engineering Controls: Hands, dermal and inhalation data are AB grades. Hands= 24 replicates, dermal = 21 to 30 replicates, and inhalation= 2-30 replicates. High 
confidence in hands, dennal and inhalation data. 

Hand Plant Treated Seed No Data No Data 
Pieces. (9) 

All handler exposure assessments in this docmnent are based on the "Best Available" data as defined by the PHED SOP for 1neeting Subdivision U Guidelines (i.e., completing exposure asscss1nents). Best available grades are 
assigned to data as follows: matrices wi\h A and B grade data (i.e., Acceptable Grade Data) and a minilnun1of15 replicates; if not available, then grades A, B and C data and a minimmn of 15 replicates; if not available, then 
all data regardless of the quality (i.e., All Grade Data) and nmnbcr of replicates. High quality data with a protection thctor take precedence over tow quality data with no protection factor, Generic data confidence categories 
are assigned as follows: 

l ligh = grades A and B and l 5 or more replicates per body part 
Medium =grades A, B, and C and 15 or more replicates per body part 
Low =grades A, B, C, D and E .Q! any combination of grades with less than 15 replicates. 

Pl-I ED grading criteria do not reflect overall quality of the reliability of the assessment. Sources of the other exposure factors should also be considered in the risk management decision. 
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Table B2 - Summary of Exposure Data Used for Seed Piece Treatment Exposure Assessment 

Exposure Scenarios Baseline Baseline Single Layer Double Layer PF5 Respirator PFIO 
Dern1al Inhalation Derinal Dermal Inhalation Respirator 
(mg/lb ai) (ug/lb ai) (mg/lb ai) (mg/lb ai) (ug/lb ai) Inhalation 

(ug/lb ai) 

Mixer Loader Unit Exposure Values 

Mix/Load Wettable Powders for Seed Piece Treatment (la and I b) 3.7 43 0.17 0.13 8.6 4.3 

Mix/Load Dry Flowablc Forn1ulations for Seed Treatment (2a and 2b) 0.066 0.77 0.066 0.047 0.15 0.077 

Mix/L0ad Liquid Fonnulations for Seed Treatlnent (3a and 3b) 2.9 1.2 0.023 0.017 0.24 0.12 

Load Dusts for Seed Treat1nent (4a and 4h) 3.7 43 0.17 0.13 8.6 4.3 

Applicator Unit Exposure Values 

Apply Liquid Dip to Seed Pieccs(5a and 5b) Nodati-1 

Apply Dusts to Seed Pieccs(6a and 6b) No Data 

Secondary Handlers and Applicator Unit Exposure Values 

Load Treated Seed Pieces into Planter for Tractor Planling (7a) 0.0084 I. 7 0.0069 0.0034 0.34 0.17 

Tractor Plant Treated Seed Pieces (Sb) 0.0099 1.2 0.0072 0.0042 0.24 0.12 

Hand Plant Treated Seed Pieces (9) No Data 
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Engineering Engineering 
Control Control 
Dermal Inhalation 
(mg/lb ai) (ug/Ib ai) 

0.0098 0.24 

0.0098 0.24 

0.0086 0.083 

0.0098 0.24 

No Data No Data 

0.0021 0.22 
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Table B3 - Seed Piece Application Rates and Daily Amounts Treated 

Application Method Seed Piece Type Applic11tion Rate Amount Treated Data Source 
Per Day 

On Farm Seed Piece Treatment Using Liquid caprifig (note 2) 0.032 lb ai/gal 
No Data (Note I) 

Solutions a"paragus (note 3) 0.008 lb ai/gal 

Co1nmercial Seed Piece Treahnent Using Dusts potatoes 0.098 lh ai/cwt 10000 cwt/day National Potato Council (Note 4} 

On-Fann Seed Piece Trealinent Using Dusts 800 cwt/day (Commercial: 500 tons/day & Private: 40 tons/day, I ton= 20 cwt) 

Load Treated Seed Pieces for Tractor Planting potatoes l. 96 lb ai/acre 40 acre/day I ton of potato seed pieces per acre and 40 acres planted per day 

Tractol' Plant Treated Seed Pieces 
(Note 5) National Potato Council (note 4) 

Band Plant Treated Seed Pieces or Crown Asnara!!us ( 6) No Data No Data 

I. It is not known how 1nany gallons of solution are used per day, 
2. 0.8 lbs ai/per 25 gallon batch. One batch will treat 4 to 5 batches of figs. The caprifig is an inedible false-fruit that is necessary for the pollination of edible figs because they provide the habitat tbr the wasp. 

Disease-free caprifigs are placed in \·Vire baskets or paper bags hung in the trees of edible figs (USDA Crop Profile). 
3. Ralc is 0.8 lb ai per 100 gallons. Will treat two burlap bags of crowns assuming tank holds one bag. Crowns should be planted as soon as possible. 
4. Personal communication between Jeff Dawson, EPA and Allen Olberding, National Potato Council on January 17, 2002. 
5. Based upon l ton (20 cwt) of seed pieces planted per acre times 0.098 lb ai/cwt 
6. Planting of asparagus crowns is done by hand (USDA Crop Profile). 4356 crowns are planted per acre (Producing Vegetable Crops, Ware and McCollmn, 1980). 
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I Table B4 - Summary of Mancozeb Short/Intermediate Term Combined MO Es for Seed Piece Treatment 

Ainount Treated Base- Single 
Single Single 

Double 
Double 

Exposure Scenario Seed Piece Type Application Rate Layer Layer Layer Per llay line Layer 
PF5 PFIO 

Layer 
PFS 

Mixer/Loader 

Mix/Load Wettable Powders for On-Fann Seed Piece capri(ig 0.032 lb ai/gal No Data 
Application (J b) asparag115 0.008 lb ailgal No Data 

Mix/Load Dry Flowables for On-Farm (2b) Seed Piece caprifig 
same as above No Data 

No Data 
Application asparagus 

Mix/Load Liquids tbr On-Fann (30) Seed Piece Applicatio11 caprifig 
sa1ne as above 

asparagus No Data No Data 

Load Dusts for Com1ncrcial Seed Piece Treatment (4a) potatoes 0.098 lb ai/cwt I 0000 cwt/day 12 32 120 180 33 !JO 

Load Dusts for On-Farn1 Seed Piece Treaunent (4b) potatoes 0.098 lb ai/cwt 800 cwt/day !50 400 !500 2300 410 1600 

Applicator 

On Farm Seed Piece Treatment - Liquid Dip (Sa) caprifig 0.032 lb ai/gal 
No Data No Data 

asparagus 0.008 lb ai/gal 

Com1nercial Seed Piece Trcatlncnt ·Apply dusts (6a) potatoes 0.098 lb ai/cwt I 0000 cwt/day 
No Data 

On I'arin Seed Piece Treatment· Apply dusts (6b) 800 cwUday 

Secondary Handler :Exposure 

Load Treated Seed Pieces for Tractor Planting (7) potatoes 1.96 lb ai/acrc 40 acre/day 9900 !ODDO 38000 57000 l!OOO 45000 

Tractor Plant Treated Seed Pieces (8) !3000 14000 46000 660110 140011 56000 

Hand Plant Treated Seed Pieces 19) asnarauus No Data No Data No Data 
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Engineering 
Controls 
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Table BS - Summary of ETU Short/Intermediate Term Combined MO Es for Seed Piece Treatment 

Area Treated Single 
Single Single 

Double 
Double 

Exposure Scenario Crop Type Application Rate 
per Day 

Baseline 
Layer 

Layer Layer 
Layer 

Layer 
PPS PFIO PF5 

Mixer/Loader 

Mix/Load Wettable Powders for ()n-Fann (lb) Seed caprifig D.032 lb ai/ga\ 
No Data No Data 

Piece Treatlnent asparagus crown 0.008 lb ai/gal 

Mix/Load Dry Flowables for On-Fann (2b) Seed 
Saine as above No Data No Data 

Piece Treattnent 

Mix/Load Liquids tbr On-Fann (3b) Seed Piece 
Sm"e as abo\IC No Data No Data 

Treatment 

Load Dusts for Con1mercial Seed Piece Trcat1ncnt (4a) potatoes 0.098 lb ai/cwt 10000 cwt/day 51 91 400 680 92 410 

Load Dusts for On-Farm Seed Piece Treattnent (4b) 800 cwVday 640 llOO 5000 8500 1200 5200 

Applicator 

On-Farm Seed (Sb) Piece Treatn1cnt- Liquid Dip 
caprifig 0.032 lb ai/gal 

No Data No Data 
asparagus 0.008 lb aiigal 

Con11nercial Seed Piece Treatn1ent - Apply dusts (6a) potatoes 0.098 lb ai/cwt 10000 cwl/day 
No Data 

On Farm Seed Piece Treatn1ent -Apply dusts (6b) 800 cwt/day 

Secondary llandler Exposure 

Load Treated Seed Pieces for Tractor Planting (7) potatoes l .96 lb ai/acre 40 acre/day 30000 30000 130000 220000 30000 140000 

Tractor Plant Treated Seed Pieces (8) potatoes 1.96 lb al/acre 40 acre/day 41000 41000 170000 270000 42000 190000 

Hand Plant Treated Seed Pieces (9' asnara!!us No Data No Data No Data 
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I Table B6 - Summary of Cancer Risks for Commercial Seed Piece Treatment 

Application Area Treated Single 
Single Single 

Double 
Exposure Scenario Crop Type Baseline Layer Layer 

Rate per Day Layer 
PFS PFIO 

Layer 

Mixer/Loader 

Load Dusts for Comtnercial Seed Piece Treat1nent (4a) potatoes 0.098 lb ai/cwt 10000 cwt/day 2.le-04 1.2e-04 2.7e-05 l.6e-05 1.le-04 

Applicator 

Commercial Seed Piece Treatment- Apply dusts (6a) potatoes 0.098 lb ai/cwt 10000 cwt/day No Data 

Secondary llandler Exposure 

Load Treated Seed Pieces for Tractor Planting (7) potatoes 1.96 lb ai/acrc 40 acre/day 3.6c-07 3.6e-07 8.2e-08 4.8c-08 3.Se-07 

Tractor Plant Treated Seed Pieces (8) potatoes 1.96 lb ai/acre 40 acre/day 2.6e-07 2.6e-07 6.3e-08 3.9e-08 2.Se-07 

lland Plant Treated Seed Pieces (9~ asnarao-us No Data No Data No Data 

Table B7 - Summary of Cancer Risk for Private Grower Seed Piece Treatment 

Application Area Treated Single 
Single Single 

Double 
Exposure Scenario Crop Type Rate per Day Baseline 

Layer 
Layer Layer 

Layer 
PF5 PFIO 

Mixer/Loader 

Mix/Load Wettable Powders for On-Farm (lb) Seed Piece caprifig 0.032 lb ai/gal 
No Data No Data 

Treatment asparagus crown 0.008 lb ai/gal 

Mix/Load Dry Flowables tOr On-Farm (2b) Seed Piece 
Same as above No Data No Data 

Treaanent 

Mix/Load Liquids fOr On-Fann (3b) Seed Piece Treatment San1e as above No Data No Data 

Load Dusts for On-Farm Seed Piece Treatment (4b) potatoes 0.098 lb ai/cwt 800 cwt/day 7.4e-06 3.3e-06 8.1 c-07 5.0e-07 3.0c-06 

Applicator 

On-Fann Seed (Sb) Piece Treatment- Liquid Dip 
capriftg 0.032 lb ai/gal 

No Data No Data 
asparagus 0.008 lb ai/gal 

On Farm Seed Piece Trcat1ncnt- Apply dusts (6b) potatoes 0.098 lb ai/cwt 800 cwt/day No Data 

Secondary Handler Exposure 

Load Treated Seed Pieces for Tractor Planting (7) potatoes 1.96 lb ai/acre 40 acre/day l.4c-07 l .4e-07 3.9e-08 2.7e-08 l.Oe-07 

Tractor Plant Treated Seed Pieces (8) potatoes 1.96 lb ai/acre 40 acre/day l.le-07 1. le-07 3.2e-08 2.4c-08 l.Oe-07 

lland Plant Treated Seed Pieces (9) asnara•n 1s No Data No Data No Data 
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Double Double 
Layer Layer 
PF5 PFIO 

2.6e-05 1.Se-05 

7.Sc-08 4.le-08 

5.?e-08 3.3c-08 

Double Double 
Layer Layer 
PF5 PFIO 

7.6e-07 4.6c-07 

3.2e-08 l.9c-08 

2.6c-08 I.7e~08 

Engineering 
Controls 

8.Se-07 

No Data 

4.8e-08 

Engineering 
Controls 

2.9e-08 

No Data 

2.0c-08 
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Appendix C: Occupational Handler Risks of Seed Treatment 
with Mancozeb 
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Exposure Scenario 
(Num.ber) 

Mix/Load Wettable 
Powder (I) 

Mix/J ,oad Dry 
Flowables (2) 

Mix/Load Liquids (3) 

Table Cl - Sources of Exposure Data Used to Assess Occupational Handler Risks of Seed Treatment 

Data Source Comments 

PHED Unit Exposures 

Surrogate: Mix/l ,oad Baseline: Hands, dcnna!, and inhalation= ABC grades. Hands= 7 replicates; Denna!= 22 to 45 replicates, and Inhalation= 44 replicates. Low 
Wettable Powder confidence in the dcnnal/hands data due to the lo\v nuinbcr ofhcmd replicates. Mediun1 confidence in inhalation data. No protection factor was 
Formulations needed to define the unit exposure value. 

PHEDVl.l PPE: The smne dern1al data arc used as for baseline coupled with a 50% protection factor to account for an additional layer of clothing. Hands"" 
ABC grades. I lands= 24 replicates. Mediun1 confidence in hand data. Respirator protection factors of either 5 or 10 applied to account for the use 
of either filtering racepiece respirators (i.e. dust masks) or half face cartridge respirators. 

Engineering Controls: Denna!=--~ AB grade. Hand and inhalation= all grade. I lands= 9 replicates; dermal= 6 to 15 replicates; and inhalation= 
15 replicates. Low confidence in the hand, dennal, and inhalation data. No protei:tion factor was needed to define the unit exposure value. 
Engineering controls are water soluble packets. Gloves were used coupled with engineering controls since empirical data were available 
and risk estimates for some scenarios ne-ed gloves to attain risk targets. Gloves arc also required by WPS based on acute toxicity concerns 

Surrogate: Mix/Load Baseline: Hand, inhalation, and dennal data cc.: acceptable grades. Hands= 7 replicates; Denna!= 16 to 26 replicates; and Inhalation= 23 
Dry Flowable replicates. Low confidence in hand/dennal data because ofnun1ber of hand replicates. lnhalation data are high confidence. No protection factor 
Forn1ulations was needed to define the unit exposure value. 

PHEIJ Vl.l PPE: As appropriate, the smnc dennal and inhalation data \Vere used as for the baseline coupled \vith a 50°1.> protection factor to account for an 
additional layer of clothing. Respirator protection factors of either 5 or IO applied to account for lhc use of either dusl 1nasks or half face 
rcspira!ors. I lands= acceptable grades. Hands= 21 replicates. J ligh confidence in all dermal data. 

Engineering Controls: No data is available for this scenario, therefore data fro1n the tnixing/loading of wettable powder in water soluble bags 
were used (see scenario# I above). 

Surrogate: Mix/Load Baseline: Hand, inhalation, and dennal data= acceptable grades. I lands= 7 replicates; J)ennal = 16 to 26 replicates; and Inhalation =·0 23 
Liquid Forn1ulations replicates. Low confidence in hand/dennal data because ofnu1nber of hand replicates. Inhalation data arc high confidence. No protection factor 

was needed to define the unit exposure value. 
PHfiD VI. I 

PPE: As appropriate, the san1c dennal and inhalation data \verc used as for the baseline coupled with a 50o/o protection factor to account for an 
additional layer or clothing. Respirator protection ractors or either 5 or I 0 applied to account for the use of either dust 1nasks or half face 
respirators. Hand8 =acceptable grades. Hands= 21 replicates. High confidence in all dcnnal data. 

Engineering Controls: A protection factor of 98(Yo \Vas used to calculate exposures using the baseline exnosurc data. 
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Exposure Scenario 
(Nu1nbcr) 

Loader Applicator (4) 

Bagger (5) 

Table Cl - Sources of Exposure Data Used to Assess Occupational Handler Risks of Seed Treatment 

Dala Sou1·cc Comments 

Seed Treatment SOP Unit Exposures 

Seed Treat1nent SOP Taken from 3 studies (MRID 430800-49, 422519-02 and 44 7315-0 I). There were a total of 25 rep Ii cutes. 

18 replicates are fro1n MRID 430800-49, "Worker Exposure to Apron Flowable While Treating Seed Commercially", Sponsored by Ciba-
Geigy Corp., Co1npletcd 3/15/93. Each replicate was a 1ninirnu111 of3.5 hours. This study involved the treating of soybean seed with Apron 
using Gustafson Treaters at lVv'O l'acilities in the 111iLhvcst. The che1nical vvas n1anually added to the mix tanks fro1n I GA jugs (15 replicates) or 3 
lb water soluble bags (5 replicates). 12500 lbs of seed were treated per hour. Denna! exposure was rneasured using whole body dositneiers, 
handwashes and face wipes. Inhalation exposures \Vere 1neasured with glass fiber filters and XAD tubes. Field recovery was grade A for the 
handwashes and air filters and grade J\B for the face wipe and whole hody dosimeters. 

6 replicates are fro1n MRlD 422519-02, "Exposures of Seed-Treatment Workers to lsofenphos During Application of Oftanol Containing 
Seed Coating to Canola Seed", Sponsored by Mobay Corporation, Completed 9/5/89. The average duration of each replicate was 7.4 hours. 
This study involved the treating ofcanola \Vith Oftanol technical at one facility in Canada with a 150 kg batch blending 1nachinc. The chen1ical 
was pumped to the mixing tank from a 55 CIA drum. Each batch took five minutes. Dern1al exposure was ineasured using patches and 
hand\vash. Inhalation exposures were rncasurcd using quartz 1nicrofibcr filters. Field fortification recovery was grade A for all 111cdia. 

1 replicate is from MRID 447315-01, "Assessment of Worker Exposure to a Commercial Seed Treatment in Seed-Treating Plants", 
Sponsored by lJniroyal Chen1ical, Ltd., Completed XXXX. This study involved the treating of canola with Vivavax RS flowable at site I in 
Canada with a GustafSon Accu-treat fihn coater. The che1nical was transferred to the 1nixing tank fro111 a 1000 litre tote. 965 litres were used and 
94000 lbs of seed were treated during the 4.6 hour sa111pling time. Dermal exposure \vas measured using patches, handwashes, glove washes and 
face washes. Inhalation exposures were 1neasurcd with glass fiber filters and XAD tubes. Field fortification recovery was grade AB for dennal 
n1edia. The field recovery for the inhalation 1ncdia was 220 percent. The laboratory recovery was grade A for both the dcnnal and inhalation all 
1nedia. 

Seed Trcatlnenl SOP Taken from 3 studies (MR]}) 430800-49, 422519-02 and 447315-01 ). There were a total of 24 replicates. 

20 replicates arc fro1n MRID 430800~49. The san1e bagging 1nethod was used at both facilities. Tbe bagger clan1ped an empty bag to the bagging 
1nachine and the treated seed dropped into the bag. The seed flo\v stopped auto1natica!ly m1ll the filled bag dropped onto a conveyor belt. 

3 replicates arc 1i·on1 MRID 422519-02. The treated seed was transferred to a bagging hopper alter passing through a coinpactor and shaker 
screen. The bagger atUlchcd a bag to the hopper and filled the bag. The bagger then renloved the bag, carried it to a sewing station and sewed it 
with a hand held sewer. 

I replicate is fron1 MRID 4473 15-0 I. This replicate was smnpled during bag fi 11 ing at site !. f>,.1.!ethods v1cre the sainc as for the loader/ applicator 
\Vith the exception that a full body dosimeter \vas used instead of patches. 
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Exposure Scenario 
(Number) 

Sewer (6) 

Multiple Activities 

(7) 

Planter Box Seed 
Treatn1cnt (8) 

)--bDO \ 7- C/;D 0 (- 1 I "'-1 ro.irler 

Table Cl - Sources of Exposure Data Used to Assess Occupational Handler Risks of Seed Treatment 

Data Source Con1ments 

Seed Trcat1nent SC)P Taken froin 2 studies (i\l[RfD 430800-49 and 447315-01). There were a total of2i replicates 

20 replicates arc fron1 MRID 430800-49. The same sewing 1ncthod was used at both facilities. The sewer grabbed the bag, att~tchcd ID tags and 
guided it through the sewing and stainping n1achines. 

1 replicate is fro1n MRID 447315-01. '["his replicate \Vas san1pled during bag sewing at site 1. Methods \Vere the same as for the loader/ applicator 
with the exception that a full body dosi1neter was used instead of patches. 

Seed Treat1ncnt SOP T<Jken froin MRIDs 454427-01, 422519-02, 449045-26 and 447315-01. There were a total of 66 rcpli1.:atcs, 

45 replicates are fron1 MRID 454427-01 "Determination of Inhalation and Dermal Exposure to Mixer/Loaders, Baggers and Clean-up 
Workers to Fipronil During and After the Application of ICON 6.2 Insecticide to liice Seed", Sponsored by Aventis CropScicnce, 
Co1npleted 6/22/01. This study involved the treating of rice at three sites in the south \vith ICON 6.2 l-<'S aqueous tlovvable using Gustafson 
treaters. The average amount or seed treated per hour was 1 1,000 lbs at site 1, 24000 lbs at site 2 and 21000 lbs at site 3. A total of 45 \Norkers 
\Vere n1onitored with an average replicate time of 6.3 hours. These vvorker perforn1ed n1ixing/loading, bagging and clean-up. The product was 
added to the 111ix tanks fro1n 30 gallon containers. The rice seed was dumped through the seed treater and stored in a bin until bagged. Dcrn1al 
exposure was n1easured with vvhole body dosin1eters, handvvash and race/neck wipes. Inhalation exposures were measured with 37 n11n filters 
and adsorption tubes. Denna! field recoveries \Vere grade AB. Inhalation recoveries were grade A. 

3 repJjcates arc froin MR IIJ 4225 J 9-02. The shjft foreman supervised the process and assisted with various tasks as necessary. 

12 Replicates arc fro1n MRID 449045-26 "Carbathiin Operator Exposure During Seed Treatment with Vitavax Single or Vitatlo\V 280 in 
Canada", Sponsored by Rhone-Poulenc, Co111p(cted 117198. This study involved the treating of wheal, barley, oats and peas at i\vo sites in 
Canada using Vitaflow 280 packaged in 1000 liter totes or Vivavax Single pack.aged in a 200 liter dru1ns. The replicates averaged 3.4 hours in 
length and involved a total of 5 workers who were 1nonitored 1 to 3 tiines each. An average of 25 lbs ai were handled per replicate to treat 51,000 
\hs of seed. Workers loaded the formulation into the seed treater, operated the seed treater, bagged treated seed, transferred treated seed to storage 
bins or trucks, cleaned up the seed treatn1ent area and cleaned up treated seed storage bins or the bagging area. Dermal exposure vvas 1ncasured 
with vvhole body dosi1neters and cotton gloves. Inhalation exposures vverc n1easurcd vvith rnilliporc filters. The dern1al field fortification sainplcs 
had highly variable recoveries possibly due lo containination. 

6 replicates are fron1 MRID 4473 l 5-0l. 2 replicates stacked bags at site 1, 2 replicates did all Lasks at site 2, ! replicate did all tasks at site 2 
except loading and I replicate did all tasks at site 3. A SCS Custo1n fabricated seed treater was used at site 2 and a (lustafson OFT 12-79 treater 
\Vas used at site 3. 32,000 lbs of seed \Vere treated at site 2 during the 6.5 hour sampling time and 13,750 lbs of seed \Vere treated at site 3 during 
the 5.25 hour sainp!ing ti1ne. 

Seed Trcat1nent SOP Taken fron1 MlllD 470316-1 l "Worker Exposure to Lindane During Manual Seed Treatment'', Sponsored by Rhone-Poulenc Inc., 
Completed 10/10/86. There \Vere a to(a/ of 12 replicates at one site with four vvorkers and the replicates ranged fron1 l .5 to 2 hours in duration. 
Workers loaded seed drill hoppers with wheat seed and a Jindane!tnaneb sticky dust fonnulation. Denna! exposures \Vere 1ncasured \Vith patches 
and hand\vash. Inhalation exposures \Vere 1ncasured \Vith glass fiber filters. The field recovery was grade A for all n1cdia. 
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Table Cl - Sources of Exposure Data Used to Assess Occupational Handler Risks of Seed Treatment 

Exposure Scenario 
(Number) Data Source Co1nments 

Seed Planter (9) Seed Treatn1ent SOP Taken fro1n MRlDs 456545-0'.\ and 422519-0L There \Vere a total of26 replicates. 

13 replicates arc fro1n MHJD 456545-03 "Worker Exposure During Sowing of Treated Seed with Baytan", Sponsored by Aventis 
Cropsciencc, Completed 2/3/95. This study involved the loading and drilling of seed treated with Baytan. The replicates \Vere all located at 
differctll sites in the UK. The seed was loaded into the drill hoppers from 0.5 or 1 ton supersacks or 50 kg bags. The ainount of seed handled 
ranged frotn 1100 to 12,100 lbs and the mnount ofai handled ranged fron10.35 to 4.72 lhs, The loading tin1c ranged fro111 19 to 83 minutes \.Vhile 
the pJ,1nting ti1ne ranged fro1n 155 to 487 1ninutes. The seed planting rate per acre was not given in the review. The saine worker perforn1ed both 
the loading and planting. Dennal exposure \Vas 1ncasured with inner and outer whole body dnsin1etcrs which included a cap, a jacket and trousers 
over a long, sleeve T-shirt and long johns and two sets of cotton gloves. The gloves were changed al the end of loading. Inhalation exposures 
were 1neasured with 37 1n1u glass fiber filters and the filters were changed after loading. The dern1al results were adjusted by a clothing protection 
factor to account for the fact that 5o/o of the outer residues \Nas found on the inner dosi1neters. 1Jern1al and inhalation field recoveries were grade 

A. 

13 replicates are fro1n MRJD 422519-01 "'Exposures of Workers to Isofenphos During Planting ofOftanol-Treatcd Canola Seeds", 
Sponsored by Mobay Corp., Completed 1/20/90. This study involved the loading and drilling of canola seed treated vvith Oflanol which fonns a 
hard shell coating. The replicates \Vere located at one site in Manitoba and used four different planting rigs. four \Vorkers participated and the 
replicates averaged 3.2 hours in duration, The seed was loaded into the drill hoppers fro1n 25 kg bags. The amount of seed handled per replicate 
averaged 360 pounds and the an1ount of ai handled averaged 4.33 lhs. The seed was planted at a rate of 6 to 8 pounds per acre. The saine vvorker 
perfonncd both the loading and planting. Dermal exposure was nieasured with patches located both inside and outside the vvorker's coveral!. 
Hand exposures were incasurcd by handrinse. lnhalation exposures were 1ueasurcd with 37 mm quartz n1icrofiber fillers. Dern1al and inhalation 
field recoveries were grade A. 

The generic data confidence categories are assigned as follows: 
1 ligh =grades A and B data with 15 or 1nore replicates per body pati 
Medium =grades A, B, and C data with 15 or n1ore replicates per body part 
I .ow = grades A, B, C, D and E data or any co1nbination of grades with less than 15 replicates. 

The data grades are as follows: 
A =Field recovery is 70 to 120 percent. Lab recovery is 90 lo 110 perceht with a CV of .:::_15 percent. 
B = r'ield recovery is 50 to 120 percent. Lab recovery is 80 to 1 IO percent with a CV of.S25 percent. 
C = r'ield recovery is 30 to 120 percent. Lab recovery is 70 to 120 percent with a CV of_::;33 percent. 
D =No field recovery data is available. Lab recovery is 60 to 120 percent with a CV of .533 percent. 
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Table C2 - Summary of Exposure Data Used for Seed Treatment Risk Assessment 

E...:posurl' Scenarios (Set· notes for PPE Descriptions) Hast· line Baseline Single Laye-r Double Layer P.F5 Respirator PF!O 
Denna I Inhalation Denn al Denn al Inhalation Rcspi1·ator 
(mg/lb ai) (ug/lb ai) (mg/lb ai) {mg/lb ai) (ug/lb ai) Inhalation 

(ug/lb 11i) 

PHED Unit Exposure Values 

Mix/Load Wettable Powders (1) 3.7 43 0.17 0.13 8.6 4.3 

Mix/Load Dry Flowables (2) 0.066 0.77 0.066 0.047 0.15 0.077 

Mix/Load Liquids (3) 2.9 1.2 0.023 0.017 0.24 0.12 

Seed Treatment SOP Unit Exposure Values 

Loader/ Applicator ( 4) ND 0.39 0.023 0.018 ND ND 

Bagger (5) 0.009! 0.16 ND ND ND ND 

Sewer (6) 0.0062 0.23 ND ND ND ND 

Multiple Activities (7) ND 1.6 0.042 ND ND ND 

On-Farn1 Planter Box l'reat1nent (8) ND 1.2 13 ND ND ND 

Load and Plant Treated Seed (9) ND 3.4 0.25 ND ND ND 

Appendix C - Page 6 

Engineering 
Control 
Denna\ 
(mg/lb ai) 

0.0098 

0.0098 

0.0086 

ND 

ND 

ND 

ND 

ND 

ND 

Engineering 
Control 
Inhalation 
(ug/Jh ai) 

0.24 

0.24 

0.083 

ND 

ND 

ND 

ND 

ND 

ND 

::c 
m 
c 
~ 
" 0 a. 
"' 0 
"' :::i -"' ~ 
(/) 

"' ~ ;;;· 
"' w 
"' ~ 
(/) 

" ;;;· 
:::i 

" "' 
~ 
< 
~· 

::!! 
iii' 

~ 
CD 
CD 
CD 

"' CD 

"lJ 

"' IC 

"' 
~ 

co 
~ 

a 
"" w 
"' 

181



Table C3 - Application Rates and Daily Amounts Treated for Seed Treatment 

Seed Type Application Rate Amount Treated per Application Rate Amount Treated Amount of Seed5 Acres Planjed per 
for Commercial Day Durin~ for Planter Box per Day During Planted per Acre Day 
Seed Treatmenf Com1nercial ed Treatment Planter Bolf 
(Lb aillb seed-) Treatrnent (Lb aillb seed)3 Treatment 

barley 0.0021 718000 0.0013 7200 90 200 

corn: field 0.0027 550000 0.0017 1440 18 200 

cotton: acid dclintcd (ad\) 0.0016 160000 NIA 1200 15 200 

cotton: rcginned (rg) 0.0032 160000 NIA 3200 40 200 

flax 0.0035 160000 NIA 3360 42 80 

oats 0.0031 718000 0.002 7200 90 200 

peanuts: shelled 0.0080 120000 NIA 11200 140 80 

rice 0.0021 718000 0.0028 12000 150 200 

rye 0.0018 718000 0.0011 6720 84 200 

safflower 0.0011 718000 0.0025 1600 20 80 

sorghu1n 0.0023 718000 0.0017 1200 15 80 

tomato 0.0042 88000 NIA 80.0 1.0 80 

triticale 0.0016 718000 NIA 9600 120 200 

wheat 0.0016 718000 0.001 9600 120 200 
Note 1: Derived fro1n the agricultural product labels that include seed trcatlnent using a n1ist or slurry. 
!Note 2: Derived fro1n the Gustafson Efficiency Guide. Values arc for the Accu~Trcat Treater for s1nall grains, cotton and con1 and the AMPD Treater for peanuts. 
Note 3: Derived frorn seed treatment labels that use the dust forn1ulation applied as a dry treatment. 
!Note 4: Assu1ncd that 80 acres worth of seed could be planter box treated per worker per day. 
[Note 5: Maxi1nu1n values provided by Or. Bernard Schneider of EPA. 
!Nole 6: Based upon ExpoSAC Policy 9 ''Standard Values for Daily Acres Treated in Agriculture". 
[Note 7: An1ount of seed planted per acre times acres planted per day. 
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Table C4 - Summary ofMancozeb Short/Intermediate Term Combined MOEs for Seed Treatment 
Amount of Seed 

Single Double 

Exposure Sccnario Seed Type 
Application Rate Treated or Amount of a.i 

Baseline 
Singie Single Layer 

Layer 
llouble 

Layer 
(lb ai/lb seed) Handled (lb Handled (lb/day) Layer PFS 

PFIO 
Layer 

PFS 
/day) 

acid delinted cotton 0.0015 160000 240 48 1311 490 750 130 5311 

tomato 0.004 88000 352 33 89 340 5111 91 360 

reginncd cotton 0.003 160000 480 24 65 250 380 67 270 

flax 0.0036 160000 576 20 54 200 310 56 220 

safllower 0 001 718000 718 16 44 160 250 45 180 

shelled peanuts 11.008 12001111 960 12 33 120 190 33 130 

T'v1ix/l,oad WP (l) wheat 0.0017 718000 l 185 Ill 26 JOO 150 27 110 

rye 0.0018 7181100 1292 9 24 91 140 25 98 

rice 0.002 718000 1436 8 22 82 130 22 89 

field corn 0.0027 5500110 1485 8 21 79 120 22 86 

barley 0.11021 718000 1508 8 21 78 120 21 84 

sorghu111 0.0023 718000 1651 7 19 71 110 19 77 

oats 0.0032 7180110 2298 5 14 51 78 14 55 

acid ddinted cotton 0.1101 s 160000 240 2700 2700 37011 3900 33011 5000 

t0111ato 11.004 88000 350 1800 1800 25110 2700 2300 3400 

rcginned cotton 0.003 160000 4811 1300 1300 1900 1900 1700 2500 

flax 0.0036 160000 570 11011 1100 1600 1600 1400 21011 

safflower 0.1101 718000 707 920 920 1300 13110 1100 17110 

shelled peanuts ()008 120000 960 670 6711 930 970 830 1300 

Mix/l ,oad DF (2) wheat 0.0016 7180011 1178 550 550 750 790 6811 1000 

rye 0.11018 718000 1278 510 510 700 730 630 940 

field corn 0.0027 550000 1496 430 430 590 620 530 800 

rice 0.11021 718000 1508 430 430 590 620 530 800 

barley 0.0021 718000 1515 430 430 590 620 530 790 

sorghmn 0.0023 718000 1616 400 4011 550 580 500 7411 

oats 0.0031 718000 2255 290 290 390 410 350 530 
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Table C4 - Summary of Mancozeb Short/Intermediate Term Combined MO Es for Seed Treatment 
Amount of Seed 

Single Double 
Exposure Scenario Seed Type 

Application Rate Treated or Amount of a.i 
Baseline 

Single Single Layer 
Layer 

Double 
Layer 

(lb ai/lb seed) Handled (lb Handled (lb/day) Layer PFS 
PFlO 

Layer 
PFS 

/day) 

acill deiintcd cotton 0.0015 160000 240 91 3600 8000 9500 3900 9800 

tomato 0.0042 88000 371 59 2300 5200 6200 2500 6300 

reginned cotton 0.0032 160000 506 43 1700 3800 4500 1800 4600 

flax 0.0035 160000 565 39 1500 3400 4000 1600 4200 

safl1ower 0.001 I 718000 790 28 1100 2400 2900 1200 3000 

shelled peanuts 0.008 120000 960 23 890 2000 2400 970 2400 
MixJJ,oad l,iquids (3) 

wheat, triticale 0.0016 718000 1170 19 730 1600 2000 790 2000 

rye 0.0018 718000 1278 17 670 1500 1800 730 1800 

field corn 0.0027 550000 1480 15 580 1300 1500 630 1600 

barley, rice 0.0021 718000 1508 15 570 1300 1500 610 1600 

sorg~mn 0.0023 718000 1616 14 530 1200 1400 570 1500 

oats 0.0031 718000 2247 10 380 860 1000 410 1000 

acid delinted cotton 0.0015 160000 240 ND 7200 11000 11000 8300 13000 

to1nato 0.0042 88000 371 ND 4600 6800 7300 5400 8500 

reginned cotton 0.0032 160000 506 ND 3400 5000 5300 3900 6200 

11ax 0.0035 160000 565 ND 3100 4500 4800 3500 5600 

sat1lower 0.0011 718000 790 ND 2200 3200 3400 2500 4000 

shelled peanuts 0.008 120000 960 ND 1800 2600 2800 2100 3300 
I ,oader/ Applicator ( 4) 

wheat, trilica!c 0.0016 1170 718000 ND 1500 2200 2300 1700 2700 

rye 0.0018 718000 1278 ND 1400 2000 2100 \600 2500 

field corn 0.0027 550000 1480 ND 1200 1700 1800 1300 2100 

barley, rice 0.0021 718000 1508 ND 1100 \700 1800 1300 2100 

sorghum 0.0023 718000 1616 ND 1100 1600 1700 1200 2000 

oats 0.0031 7\8000 2247 ND 770 1100 1200 890 1400 

acid dclinted cotton 0.0015 160000 240 17000 ND ND ND ND ND 

toinato 0.0042 88000 371 I !000 ND ND ND ND ND 

reginned cotton 0.0032 160000 506 7900 ND ND ND ND ND 
!Jagger (5) 

flax 0.0035 160000 565 7100 ND ND ND ND ND 

safllowcr 0.0011 718000 790 5100 ND ND ND ND ND 

shelled peanuts 0.008 120000 960 4200 ND ND ND ND ND 
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Table C4 - Summary ofMancozeb Short/Intermediate Term Combined MOEs for Seed Treatment 
Amount of Seed 

Single Double 
Applil'.alion Rate Treated or A1nount of a.i Single Single Layer Double 

Exposure Scenario Seed Type 
(lb ai/lb seed) Handled (lb llandled (lb/day) 

Baseline 
Layer Pl•'S 

Layer 
Layer 

Layer 

/day) 
PFIO PF5 

wheat triticalc 0.0016 J!8000 !!JO 3400 ND ND ND ND ND 

rye 0.0018 Jl8000 12J8 3100 ND ND ND ND ND 

field corn D.0027 550000 1480 2JOO ND ND ND ND ND 

barley, rice 0.0021 J!8000 1508 2JOO ND ND ND ND ND 

sorghmn 0.0023 J 18000 l616 2500 ND ND ND ND ND 

oats 0.0031 J18000 224J 1800 ND ND ND ND Nil 

acid dc!inted cotton 0.0015 160000 240 17000 ND NO NO ND ND 

tmnato (1.0042 88000 JJI 11000 ND ND ND ND NO 

reginned cotton 0.0032 160000 506 J800 ND ND ND ND ND 

flax 0.0035 160000 565 JOOO ND ND ND ND ND 

safllo\ver 0.0011 J18000 J90 5000 ND ND ND ND Nil 

shelled peanuts 0.008 120000 960 4100 ND ND ND ND ND 
Sewer (6) 

wheat, trilicale 0.0016 J!8000 I !JO 3400 ND ND ND ND ND 

rye 0.0018 Jl8000 12J8 3100 ND Nil ND ND ND 

field corn 0.002J 550000 1480 2JOO ND ND ND ND ND 

barley, rice 0.0021 J!8000 1508 2600 ND ND ND ND ND 

sorghum 0.0023 Jl8000 1616 2500 ND ND ND ND Nil 

oats 0.0031 718000 224J 1800 ND ND ND ND ND 

acid delinted cotton 0.0015 160000 240 ND 2400 4800 5500 ND ND 

rornato 0.0042 88000 JJI ND 1500 3100 3600 ND ND 

rcginncd cotton 0.0032 160000 506 ND 1100 2300 2600 ND Nil 

flax 0.0035 160000 565 ND 1000 2000 2300 ND ND 

safflower 0.0011 Jl8000 790 ND J30 1500 !JOO ND ND 

shelled peanuts 0.008 120000 960 ND 600 1200 1400 ND ND 
Multiple Activities (7) 

wheat, triticalc 0.0016 J!8000 I !JO ND 490 990 1100 Nil ND 

rye 0.0018 J!8000 1278 ND 450 900 1000 ND ND 

field corn 0.0027 550000 1480 Nil 390 J80 890 ND ND 

barley, rice 0.0021 718000 1508 ND 380 760 8JO ND ND 

sorghun1 0.0023 Jl8000 1616 ND 360 710 820 ND ND 

oats 0.0031 Jl8000 224J ND 260 510 590 ND ND 
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Table C4- Summary ofMancozeb Short/Intermediate Term Combined MOEs for Seed Treatment 
Amount of Seed 

Single Double 
Exposure Scenario Seed Type 

Application Rate Treated 01· Amount of a.i 
Baseline 

Single Single Layer 
Layer 

Double 
Layer 

(Jh iii/lb seed) Handled (lb Handled (lb/day) Laye1· PF5 
PF10 

Layer 
PFS 

/day) 

sorghum 0.0017 1200 2.0 ND 2400 2400 24011 .. ND ND 

safflower 0.01125 1600 4.0 ND 1200 
.;:, 

1200 1200 ND ND 

corn 0.0017 1440 2.4 ND 2000' 2000 2000 ND ND 

Planter Box Seed Treatment rye 0.0011 6720 7.4 ND 670 670 670 ND ND 
Using Dusts (Sa) harlcy 110013 7200 9.0 ND 530; 530 530 ND ND 

wheat 0.001 9600 10 ND 520 520 520 ND ND 

oats 0.002 7200 14 ND 340 . 350 350 ND ND 

rice 0.0028 12000 34 ND 150 150 150 ND ND 

ton1ato 0.11042 80 0.34 ND 15000 15000 15000 ND ND 

sa/llowcr 0.0011 1600 1.8 ND 2800 2800 2800 ND ND 

sorghum 0.0023 1200 2.8 ND 1800 1800 1800 ND ND 

acid dclinted cotton 0.0016 1200 1.9 ND 2600 2600 2600 Nll ND 

field corn 0.0027 1440 3.9 ND 1300 1300 1300 ND ND 

flax 0.0035 3360 12 ND 420 420 420 ND ND 
Planter Box Seed Treatment 

reginned cotton 0.0032 3200 10 ND 480 490 490 ND ND 
Using Slurries (8b) 

rye 0.0018 6720 12 ND 410 410 410 ND ND 

barley 0.0021 7200 15 ND 330 330 330 ND ND 

wl1eat 0.0016 9600 15 ND 320 320 320 ND. ND 

oats 0.0031 7200 22 ND 220 220 220 ND Nll 

rke 0.0021 12000 25 ND 200 200 200 ND ND 

shelled peanuts 0.008 11200 90 ND 55 55 56 ND ND 

tomato 0.0042 80 0.34 ND 480000 ND ND ND ND 

safflower 0.0011 1600 1.8 ND 92000 ND ND Nll ND 

sorghutn 0.0023 1200 2.8 ND 59000 ND ND ND ND 

acid dclinted cotton 0.0016 3000 4.8 ND 34000 ND ND Nll ND 
Seed Planter (9) field corn 0.0027 3600 10 ND 17000 ND ND ND ND 

flax 0.0035 3360 12 ND 14000 ND ND 1'1D NTJ 

rcginncd cotton 0.0032 8000 26 ND 6300 ND ND ND ND 

rye 0.0018 16800 30 ND 5400 ND ND ND ND 
barley 0.0021 18000 38 ND 4300 ND ND ND ND 
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Table C4 - Summary of Mancozeb Short/Intermediate Term Combined MO Es for Seed Treatment 
Amount of Seed 

Single Double 
Application Rate Treated or Amount ofa.i Single Single Layer Double 

Exposure Scenario Seed Type 
(lb ai/lb seed) H:tndled (lb Handled {lb/day) 

Baseline Layer PF5 
Layer 

Layer 
I.ayer 

/day) 
PFIO PF5 

wheat 0.0016 24000 38 ND 4200 ND ND ND ND 

oats 0.0031 18000 56 ND 2900 ND ND ND ND 

rice D.0021 30000 63 ND 2600 ND ND ND ND 
shelled peanuts 0.008 11200 90 ND 1800 ND ND ND ND 

Note - MOEs that are si2nificantlv less than 100 are hi2hli2hted in bold font. 
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Table C4 - Summary of ETU Short/Intermediate Term Combined MO Es for Seed Treatment 
Amount of Seed 

Ainounl of a.i Single Single 
Application Rale Treated or Single Double Double 

Exposure Scenario Seed Type 
(lb ni/lb seed) Handled (lb 

Handled Baseline 
Layer 

Layer Layer 
Layer J,aye1· Pl<'S 

/day) 
(lb/day) PF5 PFIO 

cotton: ~1cid delintcd 0.0015 160000 240 180 350 1400 2200 360 1600 

tomato 0.(104 88000 352 120 250 1000 1700 250 1100 

cotton: reginned 0.003 160000 480 89 180 750 1200 180 800 

flax 0.0036 160000 576 75 150 660 1100 150 660 

safflower 0.001 718000 713 57 100 370 520 110 530 

peanuts 0.008 120000 960 45 93 400 670 93 400 

Mix/Load WP (I) wheat 0.0017 71HOOO 1185 36 73 310 500 74 320 

rye 0.0018 718000 1292 33 67 280 460 68 300 

rice 0.002 718000 1436 30 60 250 410 61 270 

corn: field O.Oll27 55000[) 1485 29 59 250 410 60 260 

barlt!y 0.0021 718000 1508 28 58 240 400 58 250 

sorghum 0.0023 718000 1651 26 52 220 350 53 230 

oats 0.0032 718000 2298 19 38 160 260 38 170 

tomato 0.004 88000 350 6800 6000 9000 9500 8000 14000 

peanuts 0.008 120000 960 2500 2800 4900 5300 3000 5300 

cotton: acid di 0.0015 160000 240 9900 8600 13000 14000 12000 21000 

oats 0.0031 160000 502 4800 4700 7400 8000 5600 10000 

!lax 0.0036 160000 570 4200 4300 7000 7500 5000 8900 

cotton: rg 0.003 160000 480 5000 5300 8900 9700 5900 11000 

Mlx/1.oad DF (2) corn: field 0.0027 550000 1496 1600 1800 3000 3300 1900 3400 

safflower 0.001 718000 707 3400 3100 4700 5100 4000 7200 

wheat 0.0016 718000 1178 2000 2000 3200 3400 2400 4300 

i·yc 0.0018 7!8000 !278 1900 1800 2900 3100 2200 4000 

rlcc 0.0021 718000 1508 1600 1600 2500 2700 1900 3400 

barley 0.0021 718000 1515 1600 1600 2500 2700 1900 3300 

sorghmn 0.0023 718000 16!6 1500 1600 2600 2800 1800 3100 
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Table C4 - Summary of ETU Short/Intermediate Term Combined MO Es for Seed Treatment 
Amount of Seed 

Amount of a.i Single Single 
Application Rate Treated or SingJe Double DoubJe 

Exposu1·e Scenario Seed Type 
(lb ai/lb seed) 1-Iandled (lb 

Handled Baseline 
Layer 

Layer Layer 
Layer Layer PFS 

/day) 
(lb/day) PF5 HIO 

cotton: acid di 0.0015 160000 240 410 9800 24000 29000 l !000 35000 

lo1nato 0.0042 88000 371 270 7200 20000 26000 7500 23000 

cotton: rg 0.0032 160000 506 200 5100 14000 18000 5500 17000 

llax 0.0035 160000 565 180 4900 14000 19000 4900 15000 

safflow·cr 0.001 l 718000 790 130 2400 4800 5400 3300 11000 
Mix/Load Liquids (3) 

0.008 120000 960 100 2900 8500 11000 2900 8800 peanuts 

wheat, triticale 0.0016 718000 J 170 85 2200 6100 7800 2400 7200 

rye 0.0018 718000 1278 78 2000 5300 6600 2200 6600 

corn: tidd 0.0027 550000 1480 67 1800 5000 6500 1900 5700 

barley, rice 0.002! 718000 1508 66 1700 4700 6100 1800 5600 

sorghum 0.0023 718000 1616 61 1600 4200 5400 1700 5200 

oats 0.0031 718000 2247 44 1100 3100 3900 1200 3800 

acid delinted t;olton 0.0015 160000 240 ND 26000 45000 49000 29000 55000 

tomato 0.0042 88000 371 ND 17000 29000 32000 19000 35000 

rcginned cotton 0.0032 160000 506 ND 12000 21000 23000 14000 26000 

flax 0.0035 160000 565 ND 11000 19000 21000 12000 23000 

safflower 0.001 l 718000 790 ND 7800 14000 15000 8700 17000 

shelled peanuts 0.008 120000 960 ND 6400 IIOOO 12000 7200 14000 
Loader/ App! icator ( 4) 

wheat, triticalc 0.0016 718000 1170 ND 5300 9200 IOOOO 5900 11000 

rye 0.0018 718000 1278 ND 4800 8400 9300 5400 10000 

field corn 0.0027 550000 1480 ND 4200 7300 8000 4700 8900 

barley, rice 0.0021 718000 1508 ND 4100 7100 7900 4600 8700 

sorghum 0.0023 718000 1616 ND 3800 6700 7300 4300 8100 

oats 0.0031 718000 2247 ND 2700 4800 5300 311JO 5800 

acid dclinted cotton 0.0015 160000 240 59000 ND ND ND ND ND 

tomato 0.0042 88000 371 38000 ND Nil ND ND ND 

Hagger (5) rcginned cotton 0.0032 160000 506 28000 ND ND Nil ND ND 

!lax 0.0035 160000 565 25000 ND ND ND ND ND 

safflower 0.0011 718000 790 18000 ND ND ND ND ND 

shelled peanuts ll.008 120000 960 15000 ND ND ND ND ND 
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Table C4 - Summary ofETU Short/Intermediate Term Combined MOEs for Seed Treatment 
Amount of Seed 

Ainount of a.i Single Single 
Kxposure Scenario Seed Type 

Application Rate Treated or 
Handled Uascline 

Single 
Layer Layer 

Dou hie Double 
(lb ai/lb seed) Handled (lb 

(lb/day) 
Layer 

PF5 PFIO 
Layer Layer PF5 

/day) 

wheat, !riticale 0.0016 718000 1170 12000 ND ND ND ND ND 

rye 0.0018 718000 1278 11000 ND ND ND ND ND 

field corn 0.0027 550000 1480 9500 ND ND ND ND ND 

barley, rice 0.0021 718000 1508 9300 ND ND ND ND ND 

sorghum 0.0023 718000 1616 8700 ND ND ND ND ND 

oats 110031 718000 2247 6300 ND ND ND ND ND 

acid delinted cotton 0.0015 160000 240 53000 ND ND ND ND ND 

t01nato 0.0042 88000 371 34000 ND ND ND ND ND 

reginned cotton 0.0032 160000 506 25000 ND ND ND ND ND 

l1ax 0.0035 160000 565 22000 ND ND ND ND ND 

safflower 0.0011 718000 790 16000 ND ND ND ND ND 

shelled peanuts 0.008 120000 960 13000 ND ND ND ND ND 
Sewer (6) 

wheat, triticale 0.0016 718000 1170 11000 ND ND ND ND ND 

rye 0.0018 718000 1278 9900 ND ND ND ND ND 

field corn 0.0027 550000 1480 8500 ND ND ND ND ND 

barley, rice 0.0021 718000 1508 8400 ND ND ND ND ND 

sorghum 0.0023 718000 1616 7800 ND ND ND ND ND 

oats 0,0031 718000 2247 5600 ND ND ND ND ND 

acid del inted cotton 0.0015 160000 240 ND 7600 19000 23000 ND ND 

toinato 0.0042 88000 371 ND 4900 12000 15000 ND ND 

reginned cotton 0.0032 - 160000 506 ND 3600 8900 11000 ND ND 

Dax 0.0035 160000 565 ND 3200 8000 9700 ND ND 

safflower 0.0011 718000 790 ND 2300 5700 7000 ND ND 

shelled peanuts 0.008 120000 960 ND 1900 4700 5700 ND ND 
Multiple Activities (7) 

wheat. triticalc 0.0016 718000 1170 ND 1600 3800 4700 ND ND 

rye 0.0018 718000 1278 ND 1400 3500 4300 ND ND 

field corn 0.0027 550000 1480 ND 1200 JOOO 3700 ND ND 

barley, rice 0.0021 718000 1508 ND 1200 3000 361l0 ND ND 

sorghmn 0.0023 718000 1616 ND 1100 2800 3400 ND ND 

oats 0.0031 718000 2247 ND 810 2000 2400 ND ND 
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Table C4 - Summary ofETU Short/Intermediate Term Combined MOEs for Seed Treatment 
Amount of Seed 

Amount of a.i Single Single 
Application Rate Treated or Single Double Double 

Exposure Scenario Seed Type 
(lb ai/lb seed) Handled (lb 

Handled Baseline 
Layer 

Layer Layer l,ayer Layer PFS 
/day) 

(lb/day) PFS PFlO 

sorghmn 0.0017 1200 2 ND 11000 12000 12000 ND Nfl 

safflower 0.0025 1600 4 Nll 5900 5900 5900 ND ND 

corn 0.0017 1440 2.4 ND 9600 9600 9600 ND ND 

Planter Box Seed Treatment Using rye 0.0011 6720 7.4 ND 3200 3200 3200 ND ND 
Dusts (8a) barley 0.0013 7200 9 ND 2500 2500 2500 ND ND 

wheat 0.001 9600 JO ND 2400 2500 2500 ND ND 

oats 0.002 7200 14 ND 1600 1600 1600 ND ND 

rice 0.0028 12000 34 ND 700 700 700 ND ND 

tomato 0.0042 80 0.34 ND 70000 70000 70000 ND ND 

saillower 0.0011 1600 1.8 ND 13000 13000 13000 ND ND 

sorghun1 0.0023 1200 2.8 ND 8500 8500 8500 ND ND 

acid delintcd cotton 0.0016 1200 1.9 ND 12000 12000 12000 ND ND 

field corn 0.0027 1440 3.9 ND 6000 6100 6100 ND ND 

flax 0.0035 3360 12 ND 2000 2000 2000 Nll ND 
Planter Box Seed Treatment Using regi11ned cotton 11.0032 3200 10 ND 2300 2300 2300 ND ND 

Slurries (8b) 
rye 0.0018 6720 12 ND 1900 1900 1900 ND ND 

barley 0.0021 7200 15 ND 1500 1600 1600 ND ND 

wheat 0.0016 9600 15 ND 1500 1500 1500 ND ND 

oats 0.0031 7200 22 ND 1000 1100 11110 ND ND 

ric\:! 0.0021 12000 25 ND 930 930 930 ND ND 

shelled peanuts 0.1108 11200 90 ND 260 260 260 ND ND 

tomato 0.0042 80 0.34 ND 1700000 2900000 3200000 Nil ND 

safflower 0.0011 1600 1.8 ND 330000 560000 610000 ND ND 

snrghum 0.0023 1200 3 ND 210000 360000 390000 ND ND 

acid dclintcd cotton 0.0016 3000 4.8 ND 120000 210000 220000 ND ND 

Seed Planter (9) fidd corn 0.0027 3600 10 ND 60000 100000 110000 ND ND 

flax 11.0035 3360 12 ND 500011 84000 920011 ND ND 

reginncd cotton 0.0032 8000 26 ND 23000 39000 42000 ND ND 

rye 0.0018 16800 30 ND 19000 33000 36000 ND ND 

barley 0.0021 18000 38 ND 16000 260011 29000 ND ND 
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Table C4- Summary ofETU Short/Intermediate Term Combined MOEs for Seed Treatment 
Amount of Seed 

Amount of a.i Single Single 
Exposure Scenario Seed Type Application lt.ate Treated or 

Handled Haselinc 
Single 

J,ayer Layer 
Double Double 

(lb ai/lb seed) Handled (lb Layer Layer Layer PF5 
/day) 

(lb/day) PFS PFlll 

wheal 0.0016 24000 38 ND 15000 26000 28000 ND NU 
oats 0.0031 18000 56 ND 11000 18000 19000 ND NU 
rke 0.0021 30000 63 ND 9300 16000 17000 ND NU 

shelled peanuts ().008 11200 90 ND 6600 11000 12000 ND ND 

Note - MO Es that are significantly less than 100 are highlighted in bold font. 
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Table C6 - Summary of Mancozeb Cancer Risks for Commercial Seed Treatment (30 Days per Year) 

Application Rate Ainount Treated 
A1nount of 

Single Double Single 
Single 

Double 
Exposure Scenario Seed Type a.i. Handled Baseline Layer 

(lb ai/lb seed) (lb seed/day) 
(lb/day) 

1,a)'Cr I.ayer I.ayer PFS 
PFIO 

Layer PF5 

cotton: di 0.0015 160000 240 5.9e-05 2.9e-05 2.9e-05 7.0e-06 4.2e-06 6.6c-06 

t01nato 0.004 88000 352 8.7e-05 4.3e-05 4.2e-05 l.Oc-05 6.2c-06 9.7c-06 

cotton: rg 0.003 160000 480 r .2e-04 5.8c-05 5.8e-05 l .4e-05 8.4e-06 I .Je-05 

flax 0.0036 160000 576 1.4e-04 7 .Oe-05 6.9e-05 l.7e-05 1.0c-05 l .6c-05 

safOower 0.001 718000 718 t .Sc-114 8.7c-05 8.6c-05 2.lc-05 1.3c-05 2.0c-05 

peanuts 0.008 120000 960 2.4e-04 l.2e-04 l.2e-04 2.8e-05 l.7e-05 2.7e-05 

Mix/Load v.,1p (I) wheat 0.0017 718000 1185 2.9e-04 l.4e-04 l.4e-04 3.4c-05 2.le-05 3.3e-05 

rye 0.0018 718000 1292 3.2c-04 l.6c-04 l.6c-04 3.8e-05 2.Je-05 3.6c-05 

rice 0.002 718000 1436 J.5c-04 1.7c-04 l.7c-04 4.2c-05 2.Sc-05 4.0c-05 

corn: licld 0.0027 550000 1485 3.7e-04 l.Se-04 l.8e-04 4.3e-05 2.6e-05 4.1 e-05 

barley 11.0021 718000 1508 3.7e-04 LSe-04 l.Se-04 4.4e-05 2.7e-05 4.2e-05 

sorghum 0.0023 718000 1651 4.le-04 2.0e-04 2.0e-04 4.8e-05 2.9e-05 4.6e-05 

oats 0.0032 718000 2298 5.7c-04 2.Sc-04 2.Sc-04 6.7e-05 4.0e-05 6.4e-05 

cotton: d! 0.0015 160000 240 l. lc-06 l.1 c-06 9.0c-07 6.6c-07 6. lc-07 5.0c-07 

tOJnato 0.004 88000 350 ! .Se-06 l .5e-06 l.Je-06 9.7e-07 9.0e-07 7.Je-07 

cotton: rg 0.003 160000 480 2. le-06 2.1 c-06 l .8c-06 l .3c-06 l .2c-06 l .Oe-06 

flax 0.0036 160000 570 2.Se-06 2.5e-06 2.le-06 1.6e-06 I .Se-06 I .2e-06 

~afflower 0.001 718000 707 3.lc-06 3.Je-06 2.6c-06 2.0c-06 1 .Sc-06 1.Sc-06 

peanuts 0.008 120000 960 4.2e-06 4.2e-06 3.6e-06 2.7e-06 2.Se-06 2.0e-06 

Mix/l.oad DF (2) wheat 0.0016 718000 1178 5.2c-06 5.2c-06 4.4c-06 3.Jc-06 3.0c-06 2.Se-06 

rye 0.0018 718000 1278 5.6e-06 5.6e-06 4.8e-06 3.5c-06 3.3c-06 2.7c-06 

corn: field 0.0027 550000 1496 6.6e-06 6.6e-06 5.6e-06 4.le-06 3.8e-06 3. lc-06 

rice 0.0021 718000 1508 6.7e-06 6.7e-06 S.6e-06 4.2e-06 3.9e-06 3.le-06 

barley 0.0021 718000 1515 6.7c-06 6.71.:-06 5.7e-06 4.2e-06 3.9e-06 3.2e-06 

sorghun1 0.0023 718000 1616 7.lc-06 7.lc-06 6.0c-06 4.5c-06 4.lc-06 3.4e-06 

oats 0.0031 718000 2255 l .Oe-05 1.0c-05 8.4e-06 6.2e-06 5.8e-06 4.7e-06 
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Table C6 - Summary of Mancozeb Cancer Risks for Commercial Seed Treatment (30 Days per Year) 

Application Rate Amount Treated 
Amount of 

Single Double Single 
Single 

Double 
Exposure Scenario Seed Type 

(lb ai/lb seed) (lb seed/day) 
a.i. Handled Baseline Layer Layer Layer PF5 

Layer Layer PFS 
(lb/day) PFIO 

cotton: di 0.0015 160000 240 2.6e-05 9.7c-07 9.2e-07 3.5c-07 2.7e-07 3.0e-07 

tmnatn 0.0042 88000 371 4.0e-05 l.Sc-06 I .4e-06 5.4c-07 4.2e-07 4.6e-07 

cotton: rg 0.0032 160000 506 5.4e-05 2.0c-06 l .9e-06 7.4e-07 5.8e-07 6.Je-07 

flax 0.0035 160000 565 6.0e-05 2.3c-06 2.2e-06 8.3e-07 6.4e-07 7. le-07 

safflower 0.001 I 718000 790 8.4c-05 3.2c-06 3.0e-06 l.2c-06 9.0e-07 9.9e-07 

peanuts 0.008 120000 960 l.Oc-04 3.9e-06 3.7c-06 J.4e-06 I. I e-06 l .2c-06 
Mix/Load Liquids (3) 

wheat, triticalc 0.0016 718000 I 170 l.2e-04 4.7e-06 4.5c-06 1. 7e-06 l.Je-06 l .5c-06 

rye 0.0018 718000 1278 I.4c-04 5.2c-06 4.9e-06 I .9e-06 1.5c-06 J.6e-06 

corn: field 0.0027 550000 1480 I.6c-04 6.0c-06 5.7e-06 2.2e-06 l.7c-06 l .8e-06 

barley, rice 0.0021 718000 1508 l.6e-04 6.le-06 5.8e-06 2.2c-06 l.7c-06 J.9e-06 

sorghum 0.0023 718000 1616 l.7e-04 6.5e-06 6.2e-06 2.4c-06 l .8e-06 2.0e-06 

oats 0.0031 718000 2247 2.4e-04 9.le-06 8.6c-06 3.Je-06 2.6e-06 2.Se-06 

acid delinted cotton 0.0015 160000 240 ND 4.h:-07 3.7e-07 2.4e-07 2.lt:-07 l.9c-07 

ton1ato 0.0042 88000 371 ND 6.4c-07 5.7e-07 3.7e-07 3.Jc-07 3.0c-07 

rcginned cotton 0.0032 160000 506 ND 8.7e-07 7.8e-07 5.0c-07 4.5c-07 4.le-07 

flax 0.0035 160000 565 ND 9.7e-07 g.7e-07 5.6c-07 5.0e-07 4.6e-07 

safflower 0.001 I 718000 790 ND J.4e-06 l .2e-06 7.8e-07 7.1 c-07 6.4c-07 

shelled peanuts 0.008 120000 960 ND l.6c-06 l.Sc-06 9.4e-07 8.6e-07 7 .7e-07 
Loader/Applicator (4) 

wheat, tritica!c 0.0016 718000 I 170 ND 2.0c-06 l .8e-06 1.2e-06 1.0e-06 9.4c-07 

rye 0.0018 718000 1278 ND 2.2e-06 2.0e-06 I .Je-06 l.lc-06 l.Oc-06 

field corn 0.0027 550000 1480 ND 2.5e-06 2.Jc-06 1.5e-06 1.Je-06 l .2e-06 

barley, rice 0.0021 718000 1508 ND 2.6c-06 2.Je-06 l.Se-06 J .3e-06 1.2e-06 

sorghum 0.0023 718000 1616 ND 2.Se-06 2.5e-06 l.6r;:-06 l.4c-06 Uc-06 

oats 0.0031 718000 2247 ND 3.9e-06 3.5e-06 2.2c-06 2.0c-06 1.8c-06 

acid delinted cotton 0.0015 160000 240 I .8e-07 ND ND ND ND ND 
to1nato 0.0042 88000 371 2.8e-07 ND ND ND ND ND 

reginned cotton 0.0032 160000 506 3.8c-07 ND ND ND ND ND 
Bagger (5) flax 0.0035 160000 565 4.3c-07 ND ND ND ND ND 

safflower 0.001 I 718000 790 5.9e-07 ND ND ND ND ND 
shelled peanuts 0.008 120000 960 7.2e-07 ND ND ND ND ND 
wheat, triticale 0.0016 718000 I 170 8.8e-07 ND ND ND ND ND 
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I Table C6 - Summary ofMancozcb Cancer Risks for Commercial Seed Treatment (30 Days per Year) 

Application Rate Amount Treated 
Amount of 

Sing:lc Double Single 
Single 

Double 
Exposurr Srenario Seed Typr 

(lb ai/lb seed) (lb SCC(J/day) 
a.i. Handlrd Baseline 

Layer Layer Layer PF5 
Layer 

Layer PFS 
(lb/day) PFIO 

rye 0.0018 718000 1278 9.6e-07 ND ND ND ND ND 

field corn 0.0027 550000 1480 1.1 c-06 ND ND ND ND ND 

barley, rice 0.0021 718000 1508 \. le-06 ND ND ND ND ND 

sorghum 0.0023 718000 1616 l .2e-06 ND ND ND ND ND 

oats 0.0031 718000 2247 l.7e-06 ND ND ND ND ND 

acid delinted cotton 0.0015 160000 240 2.0c-07 ND Nil ND ND ND 

tomato 0.0042 88000 371 3.le-07 ND ND ND ND ND 

rcginned cotton 0.0032 160000 506 4.2e-07 ND ND ND ND ND 

!lax 0.0035 160000 565 4.7c-07 ND ND Nil ND ND 

safflower 0.0011 718000 790 6.6e-07 ND ND ND ND ND 

shelled peanuts 0.008 120000 960 8.0e-07 ND ND Nil ND ND 
Sewer (6) 

0.0016 718000 1170 9.8e-07 ND ND ND ND wheat, tritica!e ND 

rye 0.0018 718000 1278 l. l c-06 ND ND ND ND Nil 

field corn 0.0027 550000 1480 l .2e-06 ND ND ND ND ND 

barley, rice 0.0021 718000 1508 1.3e-06 ND ND ND ND ND 

sorghuin 0.0023 718000 1616 1.4c-06 ND ND ND ND ND 

oats 0.0031 718000 2247 1.9e-06 ND ND ND ND ND 

acid Qclinted coUon 0.0015 160000 240 ND 1 .4c-06 ND 5.7c-07 4.6e-07 ND 

tomato 0.0042 88000 371 ND 2. le-06 ND 8.7e-07 7 .2e-07 ND 

reginncd cotton 0.0032 160000 506 ND 2.9e-06 ND Ue-06 9.7e-07 ND 

Jlax ll.0035 160000 565 ND 3.3e-06 ND l .3e-06 1. lc-06 ND 

safflower 0.0011 718000 790 ND 4.6c-06 . ND 1.9c-06 l.5e-06 ND 

shelled peanuts 0.008 120000 960 ND 5.6e-06 ND 2.Je-06 l.8e-06 ND 
Multiple Activities (7) 

wheat, tritiealc 0.0016 718000 1170 ND 6.8e-06 ND 2.8e-06 2.Jc-06 ND 

1yc 0.0018 718000 1278 ND 7.4e-06 ND 3.0e-06 2.5e-06 ND 

lleld corn 0.0027 550000 1480 ND 8.6e-06 ND 3.Se-06 2.8c-06 ND 

barley, rice 0.0021 718000 1508 ND 8.7e-06 ND 3.6e-06 2.9e-06 ND 

sorghum 0.0023 718000 1616 ND 9 .3e-06 ND 3.8e-06 3.le-06 ND 

oats 0.0031 718000 2247 ND LJc-05 ND 5,Jc-06 4.3c-06 ND 

Note· Cancer risks that exceed l.Oe04 are hi2hli2htcd in bold font. 
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Table C7 - Summary of Mancozeb Cancer Risks for On Farm Seed Treatment (10 Days per Year) 

Application Rate Amount Planted 
Amount of Single Double Single 

Single 
Double 

Exposure Scenario Seed Type 
(lb ai/lb seed) (lb seed/day) 

a.i. I-landlcd Baseline 
Layer Layer Layer PF5 

Layer Layer PFS 
(lb/day) p~-Hl 

sorghum 0.0017 1200 2 ND 6.3e-07 NP 6.3c-07 6.Je-07 ND 

safflower 0.0025 1600 4 ND 8.4e-07 ND 8.4e-07 8.4e-07 NP 

corn 0.0017 I440 2.4 NP 4.6c-07 ND 4.Se-07 4.Se-07 ND 

Planter Box Seed Treatn1ent Using rye 0.0011 6720 7.4 ND 2.lc-06 ND 2.1 e-06 2.1 c-06 ND 
Dusts (8a) barley 0.0013 7200 9.4 ND 2.3e-06 NP 2.Jc-06 2.Jc-06 ND 

wheat 0.001 9600 IO ND 3.0e-06 ND 3.0e-06 3.0e-06 ND 

oats 0.002 7200 14 ND 2.3c-06 ND 2.3e-06 2.Je-06 ND 

rice 0.0028 12000 34 ND 3.8e-06 ND · 3.8e-06 3.8e-06 NP 

tmnato 0.0042 80 0.34 ND 2.Se-08 ND 2.Se-08 2.Se-08 NP 

safflower 0.0011 1600 1.8 ND 5.le-07 ND 5.0e-07 · 5.0e-07 NP 

sorghu1n 0.0023 1200 2.8 ND 3.&e-07 ND 3.Se-07 3.8e-07 ND 

acid delintcd cotton 0.0016 1200 1.9 ND 3.8e-07 ND 3.8e-07 3.Sc-07 NP 

lield corn 0.0027 1440 3.9 ND 4.6e-07 ND 4.Se-07 4.Se-07 ND 

flax 0.0035 3360 12 ND 1.1 e-06 ND I. I e-06 1.1 c-06 ND 
Planter l3ox Seed Treatment Using 

reginned cotton 0.0032 3200 IO NP 1.0e-06 ND 1.0c-06 l.Oe-06 ND Slurries (8b) 
rye 0.0018 6720 12 ND 2.Ic-06 ND 2.1 e-06 2.1 e-06 ND 

barley 0.002I 7200 15 ND 2.Je-06 ND 2.Je-06 2.3e-06 NP 
wheat 0.0016 9600 I 5 ND 3.0e-06 NP 3.0c-06 3.0c-06 ND 

oats 0.0031 7200 22 NP 2.Je-06 ND 2.Jc-06 2.Jc-06 ND 

rice 0.002I 12000 25 ND 3.8e-06 ND 3.8c-06 3.8c-06 ND 

shelled peaniits 0.008 11200 90 ND 3.Se-06 NP 3.5c-06 3.5c-06 ND 

to111ato 0.0042 80 0.34 NP 2.0e-09·> ND L2c-09 l.lc-09 ND 

safflower 0.0011 1600 1.8 ND Lle-08· NP 6.Jc-09 5.8c-09 ND 

sorghum 0.0023 1200 3 ND !.7e-08 ND 9.9c-09 9.0c-09 ND 
acid delinted cotton 0.0016 3000 4.8 ND 2.99-08, ND 1.7e-08 I.6e-08 ND 

'field corn 0.0027 %00 10 ND 5.8e-08 ND 3.Se-08 3.2e-08 ND 
Seed Planter (9) 

flax 0.0035 3360 12 ND 7.lc-08, ND 4.2e-08 3.8e-08 ND 
reginned cotton 0.0032 8000 26 ND I.5e-OJ ND 9.2e-08 8.4e-08 ND 

rye 0.0018 16800 30 . ND J.&e-07 ND I. I c-07 9.9e-08 ND 
barley 0.0021 18000 38 ND 2.Je-07 ND l.4e-07 l.2e-07 ND 
wheat 0.0016 24000 38 ND 2.Je-07 ND 1.4e-07 J .3e-07 ND 
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I Table C7- Summary ofMancozeb Cancer Risks for On Farm Seed Treatment (IO Days per Year) 

Application Rate A1nount Planted 
Amount of 

Single Double Single 
Single· 

Double 
Exposure SccnariO Seed Type 

(lb ai/lb seed) (lb seed/day) 
a.i. HandJcd Baseline 

Layer Layer Layer PF5 
Layt-r 

Layer PFS 
(lb/day) PFIO 

oats 0.0031 18000 56 ND lAe-07 ND 2.0c-07 l.8e-07 ND 

rice 0.0021 30000 63 ND 3.8c-07 ND 2.Je-07 2. lc-07 ND 

shelled peanuts 0.008 11200 90 ND 5.4e-07 ND 3.2c-07 2.9e-07 ND 

Note - None of the cancer risks exceed l.Oe04. 
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Appendix D - Mancozeb DFR Data and Regression Calculations 
Spreadsheet 01 : DFR Data Summary 

Study Crop Year MRID Location App Rate #of App Application R Slope ofln DFR at T=O Half-Life Day0% 
(lbai/A) Apps Interval Method DFR vs. (ug/cm2) (1iays) Trans. 

Time 

Mancozeb Data 
Grapes 1987 411339-1 Car -Madera 3.2 3 16 Airb!ast 0.97 -0.052 3.57 13.3 NIA 
Grapes 1987 411339-1 Cal - Fresno 3.2 3 16 Airb\ast 0.97 -0.073 3.60 9.5 NIA 
Grapes 1991 4'18369-1 CallfOrnia 3.2 3 30 Airblast 0.92 ..0.020 13.70 as.4 32.5 
Grapes 1999 449596-1 California 2 2 7 Airblast 0.93 -0.039 4.53 ·17.8 12.3 
Apples 1999 449596-2 Washington 5 2 7 Airblast 0.94 -0.032 16.50 21.9 15.7 
Apples 1999 449596-2 New York 5 2 7 Airb\ast 0.98 -0.074 15.90 9.4 20.9 
Tomatoes, Field 1991 418369-2 California 2.4 3 10 Airblast 0.92 -0.059 6.85 '11.7 32.6 
Tomatoes, Field 1991 418369-2 Maryland 2.3 5 7-15 Airblast 0.97 -0.070 5.33 9.9 18.3 
Tomatoes, Field 1991 425602-1 Florida 2.5 14 7 Groundboom 0.97 -0.085 4.83 8.2 18.6 
Tomatoes, Field 1999 449596-3 California 1.65 2 5-7 Ground boom 0.97 -0.110 6.77 6.3 20.2 
Tomatoes, Field 1999 449596-3 Florida 2.5 2 5-7 Groundboom 0.95 -0.142 7.40 49 16.2 
Tomatoes, GH 1999 449617-1 North Carolina 2.3 2 7 Handgun 0.97 -0.068 5.10 10.2 11.7 
AVG for Crops 0.96 -0.069 13.2 19.9 
STD for Crops 0.032 :s.1 6.9 

Turf 1999 449585-1 North Carolina 16.1 NIA Groundboom 0.96 -0.233 0.153 a.o 0.085 
Turf 1999 449585-1 Pennsylvania 10.5 NIA Groundboom 0.80 -0.105 0.077 6.6 0.066 
Turi 1999 449585-1 California 11.3 NIA Groundboom 0.95 -0.301 0.188 2.3 0.148 
AVG for Turf 12.6 0.90 -0~213 0.140 4.0 0.100 

Study Crop Year MRID Location App Rate #of App Application R Slope ofLn {ug/cm2] at Hallf-Life % Parent 
(lbai/A) Apps Interval Method DFRvs. T=O (days) asETU 

Time 

ETU Data 
Grapes 1987 411339-1 Cal - Madera 3.2 3 16 Airblast NIA NIA 0.01 l~IA 0.28 
Grapes 1987 411339-1 Ca!· Fresno 3.2 3 16 Airblast NIA NIA 0.01 NIA 0.07 
Grapes 1991 418369-1 California 3.2 3 30 Airblast 0.88 -0.043 0.07 16.3 0.54 
Grapes 1999 449596-1 California 2 2 7 Airblast 0.78 -0.067 0.06 1 D.3 1.21 
Apples 1999 449596-2 Washington 5 2 7 Airblast 0.84 -0.025 0.05 27.7 0.32 
Apples 1999 449596-2 New York 5 2 7 Airblast 0.88 -0.090 0.22 /'.7 1.38 
Tomatoes, Field 1991 418369-2 California 2.4 3 10 Airblast 0.76 -0.094 0.07 7'.4 1.02 
Tomatoes, Field 1991 418369-2 Maryland 2.3 5 7-15 Airblast 0.91 -0.091 0.09 7'.6 1.63 
Tomatoes, Field 1991 425602-1 Florida 2.3 14 7 Groundboom 0.80 -0.079 0.02 8..8 0.43 
Tomatoes, Field 1999 449596-3 California 1.65 2 5-7 Groundboom 0.84 -0.163 0.01 4.3 0.17 
Tomatoes, Field 1999 449596-3 Florida 2.5 2 5-7 Groundboom 0.86 -0.220 0.002 3.2 0.03 
Tomatoes, GH 1999 449617-1 North Carolina 2.3 2 7 Handgun 0.75 -0.076 0.01 9.1 0.17 
AVG for Crops 0.83 -0.095 0.052 10.2 0.61 
STD for Crops 0.052 0.054 0.058 6.7 0.53 

Turi 1999 449585-1 North Carolina 0.37 NIA Groundboom NIA NIA 0.003 NIA 1.70 
Turf 1999 449585-1 Pennsylvania 0.24 NIA Groundboom NIA NIA 0.001 r-.1/A 1.16 
Turt 1999 449585-1 California 0.26 NIA Groundboom NIA NIA 0.020 NIA 10.4 
AVG for Turf 4.41 

Note: R = Correlation Coefficient 
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Spreadsheet 02: Comparison of DFR Data by Application Method 

Study Crop Year MRID Location App Rate #of App Application R Slope ofln DFR at T=O Half-Life DayO"lo 
(lbai/A) Apps Interval Method DFR vs. {ug/cm2) (days) Trans. 

Time 

Mancozeb Data 
Grapes 1987 411339-1 Cal-Madera 3.2 3 16 Airblast 0.97 -0.052 3.57 13.3 NIA 
Grapes 1987 411339-1 Cal - Fresno 32 3 16 Airbfast 0.97 -0.073 3.60 9.5 NIA 
Grapes 1999 44959&.1 California 2 2 7 Airblast 0.93 -0.039 4.53 17.8 12.3 
Tomatoes, Field 1991 418369-2 Maryland 2.3 5 7-15 Airblast 0.97 -0.070 5.33 9.9 18.3 
Tomatoes, Field 1991 418369-2 California 2.4 3 10 AirbJast 0.92 -0.059 6.85 11.7 32.6 
Apples 1999 449596-2 New York 5 2 7 Airblast 0.98 -0.074 15.90 9.4 20.9 
Apples 1999 449596-2 Washington 5 2 7 Airbiast 0.94 -0.032 16.50 21.9 15.7 
Grapes 1991 418369-1 California 3.2 3 30 Airblast 0.92 -0.020 13.70 35.4 32.5 
Avg for Airblast 16.1 22.1 
STD for Airblast 8.4 7.9 

Tomatoes, Field 1991 425602-1 Florida 2.5 14 7 Groundboom 0.97 -0.085 6.29 8.2 18.6 
Tomatoes, Field 1999 449596-3 Florida 2.5 2 5-7 Ground boom 0.90 -0.110 7.40 6.3 16.2 
Tomatoes, Field 1999 449596-3 California 1.65 2 5-7 Groundboom 0.94 -0.142 6.77 4.9 20.2 
Tomatoes, GH 1999 449617-1 North Carolina 2.3 2 7 Hancjgun 0.97 -0.068 5.10 10.2 11.7 
AVG for Ground Spray 7.4 16.7 
STD for Ground Spray 2.0 3.2 

Study Crop Year MRID Location App Rate #of App Application R Slope ofLn [ug/cm2] at Half-life 
(lbai/A) Apps Interval Method DFR vs. T=O (days) 

Time 

ETU Data 
Apples 1999 449596-2 Washington 5 2 7 Airblast 0.84 -0.025 0.05 27.7 
Grapes 1991 418369-1 California 3.2 3 30 Airblast 0.88 -0.043 0.07 16.3 
Grapes 1999 449596-1 California 2 2 7 Airb!ast 0.78 -0.067 0.06 10.3 
Tomatoes, Field 1991 418369-2 California 2.4 3 10 Airblast 0.76 -0.094 0.07 7.4 
Tomatoes, Field 1991 418369-2 Maryland 2.3 5 7-15 Airblast 0.91 -0.091 0.09 7.6 
Apples 1999 449596-2 New York 5 2 7 Airblast 0.88 -0.090 0.22 7.7 
AVG for Airblast 12.8 
STD for Aitblast 7.3 

Tomatoes, Field 1999 449596-3 California 1.65 2 5-7 Ground boom 0.84 -0.163 0.01 4.3 
Tomatoes, Field 1991 425602-1 Florida 2.3 14 7 Groundboom 0.71 -0.079 0.02 8.8 
Tomatoes, GH 1999 449617-1 North Carolina 2.3 2 7 Handgun 0.75 -0.076 0.01 9.1 
AVG for Ground Spray 7.4 
STD for Ground Spray 2.2 

Note: R = Correlation Coefficient 
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Spreadsheet 03: Comparison of DFR Data by Study Location 

Study Crop Year MRID Location App Rate #of App Application R Slope of Ln OFR atT=O Half-Life Day0% 
(lbai/A) Apps Interval Method DFRvs. (uglcm2) (days) Trans. 

Time 

Mancozeb Data 
Grapes 1987 411339-1 Cal -Madera 3.2 3 16 Airblast 0.97 -0.052 3.57 13.3 N/A 
Grapes 1987 411339-1 Cal- Fresno 3.2 3 16 Airblast 0.97 -0.073 3.60 9.5 N/A 
Grapes 1999 449596-1 California 2 2 7 Afrblast 0.93 -0.039 4.53 17.8 12.3 
Tomatoes, Fieki 1991 418369-2 California 2.4 3 10 Airblast 0.92 -0.059 6.85 11.7 32.6 
Tomatoes, Field 1999 449596-3 California 1.65 2 5-7 Groundboom 0.97 -0.110 6.77 6.3 20.2 
Grapes 1991 418369-1 California 3.2 3 30 Airblast 0.92 -0.020 13.70 35A 32.5 
Apples 1999 449596-2 Washington 5 2 7 Airblast 0.94 -0.032 16.50 21.9 15.7 
AVG for West 16.6 22.7 
STD for West 9.0 8.5 

Tomatoes, Field 1991 425602-1 Florida 2.5 14 7 Groundboom 0.97 -0.085 4.83 B.2 18.6 
Tomatoes, Field 1999 449596-3 Florida 2.5 2 5-7 Groundboom 0.95 -0.142 7.40 4.9 16.2 
Tomatoes, Field 1~91 418369-2 Maryland 2.3 5 7-15 Airblast 0.97 -0.070 5.33 9.9 18.3 
Apples 1999 449596-2 New York 5 2 7 Airblast 0.95 -0.074 15.90 9.4 20.9 
Tomatoes, GH 1999 449617-1 North Carolina 2.3 2 7 Handgun 0.97 -0.068 5.10 10.2 11.7 
A.VG for East 8.5 17.1 
STD for East 1.9 3.1 

Study Crop Year MRID Location App Rate #Of App Application R Slope of Ln [ug/cm2] at T= Half-Life 
(lbai/A) Apps Interval Method DFR vs. 0 (days) 

Time 

ETUData 
Tomatoes, Field 1999 449596-3 California 1.65 2 5-7 Groundboom 0.84 -0.163 0.01 4.3 
Grapes 1991 418369-1 California 3.2 3 30 Airblast 0.88 -0.043 0.07 16.3 
Grapes 1999 449596-1 California 2 2 7 Airblast 0.78 -0.067 0.06 10.3 
Tomatoes, Field 1991 418369-2 California 2.4 3 10 Airblast 0.76 -0.094 0.07 7.4 
Apples 1999 449596-2 Washington 5 2 7 Airbtast 0.64 -0.025 0.05 .27.7 
AVG for West 13.2 
STD for West 8.3 

Tomatoes, Field 1991 425602-1 Florida 2.3 14 7 Ground boom 0.71 -0.079 0.02 B.B 
Tomatoes, Field 1991 418369-2 Maryland 2.3 5 7-15 Airbfast 0.91 -0.091 0.09 7.6 
Apples 1999 449596-2 New York 5 2 7 Airblast 0.88 -0.090 0.22 7.7 
Tomatoes, GH 1999 449617-1 North Carolina 2.3 2 7 Handgun 0.75 -0.076 0.01 9.1 
AVG for East 8.3 
STD for East 0.7 

Note: R = Correlation Coefficient 

200



HED Records Center Series 361 Science Reviews - File R099969 - Page 201 of 435 

Spreadsheet 04: Comparison of DFR Data by Crop 

Study Crop Year MRID Location App Rate #of App Application R Slope ofLn DFR at T=O Half-Life Day0% 
(lbaUA) Apps Interval Method DFR vs. (ug/cm2) (days) Trans. 

Time 

Mancozeb Data 
Apples 1999 449596-2 New York 5 2 7 Airblast 0.98 -0.074 15.90 9.4 20.9 
Apples 1999 449596-2 Washington 5 2 7 Airblast 0.94 -0.032 16.50 21.9 15.7 
AVG for Apples 15.7 18.3 

Grapes 1987 411339-1 Cal -Madera 3.2 3 16 Airblast 0.97 -0.052 3.57 13.3 NIA 
Grapes 1987 411339-1 Cal - Fresno 3.2 3 16 Airblast 0.97 -0.073 3.60 9.5 NIA 
Grapes 1999 449596-1 California 2 2 7 AirbJast 0.93 -0.039 4.53 17.8 12.3 
Grapes 1991 418369-1 California 3.2 3 30 Airblast 0.92 -0.020 13.70 35.4 32.5 
AVG tor Grapes 19.0 22.4 
STD for Grapes 9.9 

Tomatoes, Field 1991 418369-2 Maryland 2.3 5 7-15 Airblast 0.97 -0.070 5.33 9.9 18.3 
Tomatoes, Field 1991 425602-1 Florida 2.5 14 7 Groundboom 0.97 -0.085 4.83 8.2 18.6 
Tomatoes, Field 1991 418369-2 California 2.4 3 10 Airblast 0.92 -0.059 6.85 11.7 32.6 
Tomatoes, Field 1999 449596-3 Florida 2.5 2 5-7 Ground boom 0.95 -0.142 7.40 4.9 16.2 
Tomatoes, Field 1999 449596-3 California 1.65 2 5-7 Groundboom 0.97 -0.110 6.77 6.3 20.2 
Tomatoes, GH 1999 449617-1 North Carolina 2.3 2 7 Handgun 0.97 -0.068 5.10 10.2 11 .7 
AVG for Tomatoes 8.5 19.6 
STD for Tomatoes 2.4 6.4 

Study Crop Year MRIO Location App Rate #of App Application R Slope of Ln [uglcm2) at T Half-Life 
(lbaUA) Apps Interval Method OFR vs. =O (days) 

Time 

ETU Data 
Apples 1999 449596-2 Washington 5 2 7 Airblast 0.84 -0.025 0.05 27.7 
Apples 1999 449596-2 New York 5 2 7 Airblast 0.88 -0.090 0.22 77 
AVG for Apples 17.7 

Grapes 1991 418369-1 California 3.2 3 30 Airblast 0.88 -0.043 0.07 16.3 
Grapes 1999 449596-1 California 2 2 7 Airblast 0.78 -0.067 0.06 10.3 
AVG for Grapes 13.3 

Tomatoes, Field 1999 449596-3 California 1.65 2 5-7 Groundboom 0.84 -0.163 0.01 4.3 
Tomatoes, Field 1991 425602-1 Florida 2.3 14 7 Ground boom 0.80 -0.079 0.02 8.8 
Tomatoes, Field 1991 418369-2 California 2.4 3 10 Airblast 0.76 -0.094 0.07 7.4 
Tomatoes, Field 1991 418369-2 Maryland 2.3 5 7-15 Airblast 0.91 -0.091 0.09 7.6 
Tomatoes, GH 1999 449617-1 North Carolina 2.3 2 7 Handgun 0.75 -0.076 0.01 9.1 
AVG for Tomatoes 7.4 
STD for Tomatoes 1.7 
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Spreadsheet D5: MRID 449596-01 Mancozeb DFR on Grapes in California (1999) 

DAT Mancozeb LN Rainfall 
(ug/cm2) (inches) Regression Output For Days 0 to 35 

Pre App 1 0.0025 Constant 1.481 
Post App 1 2.43 Std Err of Y Est 0.200 
Pre App 2 1.59 R 0.93Cl 

0 4.40 1.48 0 No. of Observations 27 
0 4.55 1.52 0 Degrees of Freedom 25 
0 4.65 1.54 0 X Caefficient(s) -0.039 

0.5 4.78 1.56 0 Std Err of Coef. 0.003 
0.5 4.24 1.44 0 Half Life 17.9 
0.5 5.41 1.69 0 

1 4.08 1.41 0 
1 3.68 1.30 0 Application Method Airblast 
1 5.47 1.70 0 Application Rate (lbs ai/A) 1.93+1.97 
3 4.27 1.45 0 Gallons/Acre 75 
3 4.00 1.39 0 
3 3.25 1.18 0 LOQ{uglcm2) 0.005 
7 2.84 1.04 0 Leaf Area(cm2) 400 
7 3.17 1.15 0 DFR Final Volume (ml) 200 
7 3.11 1.13 0 

14 2.65 0.97 0 Field Recovery 93.5% @ 0.025 ug/cm2 
14 3.15 1.15 0 87.1o/o@0.5 ug/cm2 
14 3.32 1.20 0 
21 1.29 0.25 0 Transfer Efficiency 
21 1.39 0.33 0 (Based upon App 1) 11.2 
21 1.48 0.39 0 (Based upon App 2) 13.3 
28 1.57 0.45 0 AVG 12.3 
28 1.10 0.10 0 
28 1.49 0.40 0 
35 1.22 0.20 0 
35 1.44 0.36 0 
35 1.64 0.50 0 

Values were adjusted for average field recovery of 90o/a. 
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Spreadsheet 06: MRID 449596-01 ETU DFR on Grapes In Califomia (1999) 

DAT ETU (ug/cm2) LN Rainfall 
(inches) Regression Output for Days O to 1 

Pre App 1 0.00125 Constant -2.891 
Post App 1 0.025 Std Err of Y Est 0.366 
Pre App 2 0.003 R 0.890 

0 0.0776 -2.56 0 No. of Observations 9 
0 0.0370 -3.30 0 Degrees of Freedom 7 
0 0.0488 -3.02 0 X Coefficient(s} -1.565 

0.5 0.0223 -3.80 0 Std Err of Goer. D.298 
0.5 0.0250 -3.69 0 Half Life 0.44 
0.5 0.0438 -3.13 0 

1 0.0092 -4.69 0 Regression Output for Days 1 to 35 
1 0.0082 -4.81 0 Constant -4.709 
1 0.0171 -4.07 0 Std ErrofY Est 0.440 
3 0.0101 -4.60 0 R 0.760 
3 0.0085 -4.77 0 No. of Observations 21 
3 0.0068 -4.99 0 Degrees of Freedom 19 
7 0.0060 -5.12 0 X Coefficient(s) -0.041 
7 0.0037 -5.61 0 Std Err of Coef. 0.008 
7 0.0046 -5.38 0 Half Life 16.9 

14 0.0064 -5.05 0 
14 0.0087 -4.75 0 Regression Output for Days O to 35 
14 0.0072 -4.93 0 Constant -4.071 
21 0.0032 -5.74 0 Std Err of Y Est 0.695 
21 0.0033 -5.70 0 R 0.780 
21 0.0026 -5.94 0 No. of Observations 27 
28 0.0010 -6.93 0 Degrees of Freedom 25 
28 0.0020 -6.24 0 X Coefficient(s) -0.067 
28 0.0027 -5.91 0 Std Err of Coef. 0.011 
35 0.00373 -5.59 a Half Life 10.4 
35 0.0034 -5.69 0 
35 0.0030 -5.79 0 

Samples were adjusted for average field recovery of 43"/o Application Method Airblast 

Field Recovery 
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52.4o/o@ 0.05 ug/cm2 

LOQ(ug/cm2) 0.0025 
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Spreadsheet 07: MRID 418369.01 Mancozeb DFR on Grapes in California (1991) 

OAT Mancozeb DFR LN Rainfall 
(ug/cm2) (inches) Regression Output 

Pre App 1 0.057 0 Constant 2.33 
Post App 1 11.300 0.7 Std Err of Y Est 0.24 
Post App 2 10.5 1.7 R 0.92 
Pre App3 1.6 0 No. of Observations 12 

0 13.7 2.62 0 Degrees of Freedom 10 
1 14.4 2.67 0 X Coefficient{s) -0.0196 
2 10.4 2.34 0 Std Err of Coef. 0.0026 
3 8.9 2.19 0 Half Life 35.4 
7 7.8 2.05 0 

14 5.4 1.69 0 Application Method Airblast 
28 5.3 1.66 0 Application Rate (lbs ai/A) 3.2 * 3 
31 5.5 1.70 0 Ganons/Acre 50 
42 4.4 1.48 0 
56 2.7 0.99 0 LOQ(ug/cm2) 0.035 or 0.017 
66 2.6 0.96 0 Leaf Area(cm2} 113 or240 
80 3.1 1.13 0 DFR Final Volume {ml) 200 

Field Storage Recovery 63%@1 PPM 
Mancozeb data was corrected for field recovery of 63%,. (Equates to either 1.7or 0.83 uglcm2} 
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Spreadsheet 08: MRJD 418369-01 ETU DFR on Grapes in California (1991) 

DAT ETU DFR LN Rainfall 
(ug/cm2) (inches) Regression Output 

Pre App 1 0.0027 0 Constant -3.16 
Post App 1 0.1100 0.7 Std Err of Y Est 0.68 
Post App 2 0.0720 1.7 R 0.88 
PreApp3 0.0027 0 No. of ObservationS 12 

0 0.0740 -2.60 0 Degrees of Freedom 10 
1 0.0540 -2.92 0 X Coefficient(s) -0.0426 
2 0.0410 -3.19 0 Std Err of Coef. 0.0073 
3 0.0670 -2.70 0 Half Life 16.3 
7 0.0460 -3.08 0 
14 0.0120 -4.42 0 Application Method Airblast 
28 0.0035 -5.65 0 Application Rate (lbs ai/A) 3.2*3 
31 0.0110 -4.51 0 Gallons/Acre 50 
42 0.0040 -5.52 0 
56 0.0027 -5.91 0 LOQ(ug/cm2) 0.018 or 0.0083 
66 0.0027 -5.91 0 Leaf Area{cm2} 113or24D 
80 0.0040 -5.52 0 DFR Final Volume (ml) 200 

Field Recovel}' 79% @ 1 PPM 
(Equates to either 1.7or 0.83 ug/cm2) 

ETU data was corrected for field recovery of 79%. 

ETU Dissipation on Grapes in Biola, CA 
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Spreadsheet 09: MRID 411339-01 Mancozeb DFR on Grapes in Fl'esno California (1986} 

DAT STDDFR LN ZnCLDFR LN Total Extraction LN AVG LNAVG Rainfall 
(ug/cm2) {ug/cm2) (ug/cm2) (inch~s) 

App 1 0 
App2 0.67 

App3 0 
0 3.7 1.31 3.5 1.25 3.60 1.28 0 

1 2.5 0.92 3.0 1.10 2.8 1.03 2.77 1.02 0 

2 1.9 0.64 1.9 0.64 1.90 0.64 0 

7 1.0 0.00 1.1 0.10 1.05 0.05 0 

10 1.1 0.10 1.0 0.00 1.1 0.10 1.07 0.06 0 
14 0.7 -0.36 0.8 -0.29 0.8 -0.25 0.74 -0.30 0 
28 0.4 -1.02 0.3 -1.27 0.32 -1.14 0 
35 0.21 -1.56 0.2 -1.47 0.2 -1.47 0.22 -1.50 0 

Regression Output: ZnCL DFR Total Extraction AVG 
Constant 0.905 0.92 0.90 
Std Err of Y Est 0.290 0.24 025 
R Squared 0.923 0.952 0.94 
No. of Observations 8 8 8 
Degrees of F reedorn 6 6 6 

X Coefficient(s) -0.0718 -0.0745 -0.073 
Std Err of Coef. 0.0084 0.0069 0.0073 
Half Life (days) 9.6 9.3 9.5 

Application Method Airblast 
Application Rate (lbs ai/A) 3.2 "3 
Gallons/Acre 50 

LOQ(ug/cm2) 0.01 
Leaf Area(cm2) 507 
DFR Final Volume (ml} 300 
Field Recovery : See Madera Data 
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Spreadsheet 010: MRID 411339-01 Mancozeb DFR on Grapes in Madera California (1986) 

DAT STD DFR LN ZnCLDFR LN Total Extraction LN AVG LN Rainfall 
{ug/cm2) (ug/cm2) (ug/cm2) AVG (inches) 

App 1 0 
App2 0.42 

App3 0.02 
0 3.6 1.28 3.4 1.22 3.7 1.31 3.57 1.27 0 

1 3.2 1.16 3.4 1.22 3.30 1.19 0 

2 2.9 1.06 2.8 1.03 2.85 1.05 0 

3 2.6 0.96 2.6 0.96 2.6 0.96 2.60 0.96 0 

7 2.6 0.96 21 0.74 2.35 0.85 0 

10 1.6 0.47 18 0.59 1.9 0.64 1.77 0.57 0 
14 1.6 0.47 1.9 0.64 1.17 0.15 0 
28 0.88 -0.13 1.0 -0.05 1.1 0.10 0.98 -0.02 0 
35 0.21 -t.56 0.65 -0.43 0.55 -0.60 0.47 -0.76 0 

Regression Output: STD DFR ZnCLDFR Total Extraction AVG 
Constant 3.03 1.165 1.189 1.165 
Std ErrofY Est 0.50 0.080 0.139 0.165 
R Squared 0.90 0.983 0.953 0.947 
No. of Obseivations 5 9 9 9 
Degrees of Freedom 3 7 7 7 

X Coefficient(s) -0.082 -0.046 -0.047 -0.0522 
Std Err of Coef. 0.016 0.002 0.004 0.0047 

Half Life (days) 8.4 15.2 14.9 13.3 

Application Method Airblast 

Application Rate (lbs ai/A) 3.2 * 3 

Gallons/Acre 50 

LOQ(ug/cm2) 0.01 

Leaf Area(cm2) 507 
DFR Final Volume (ml) 300 

Field Recovery : Standard Method ZNCLMethod 
(50 ug/sample = 0.099 ugtcm2) 87.0o/o@ 50 ug/sample (n=1) 79.8%@ 50 ug/sample (n=3) 
(100 ug/sample =0.20 ug/cm2) 85.6°/o@ 100 ug/samp!e (n=5) 88.8%@ 100 ug/sample (n=3) 

-- -- -- --- -- - ·- --

Mancozeb Dissipation on Grapes in Madera CA 
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Spreadsheet 011: MRID 411339-01 ETU OFR on Grapes in California (1986) 

DAT Fresno OFR LN Rainfall DAT Madera DFR LN 
(ug/cm2) (inches) (ug/cm2) 

Pre App 1 ND 0 Pre App 1 ND 
Post App 1 ND 0.67 Post App 1 ND 
Post App 2 ND 0 Post App 2 ND 
Pre App3 ND 0 Pre App3 ND 

0 ND 0 0 ND 
1 ND 0 1 ND 
2 ND 0 2 ND 

0 3 ND 
7 ND 0 7 ND 
10 ND 0 10 ND 
14 ND 0 14 ND 
28 ND 0 28 ND 
35 ND 0 35 ND 

Application Method Airblast Application Method Alrblast 
Application Rate (lbs ai/A) 3,2* 3 Application Rate (lbs ai/A) 3.2 "3 
Gallons/Acre 50 Gallons/Acre 50 

LOQ(ug/cm2) 0.01 
Leaf Area(cm2) 507 
DFR Final Volum_e (ml) 300 
Field Recovery (n=3) 89.1% @5 ug/sample (0.01 ug/cm2) 

84.1o/o@ 10 ug/sample (0.02 ug/cm2) 
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Spreadsheet 012: MRID 449596-02 - MANCOZEB DISSIPATION ON APPLES IN WASHINGTON STATE (1999) 

DAT 
Pre App 1 {n=3) 
Post App 1 (n=2) 
Pre App2 (n=3) 

0 
0 
0 

0.5 
0.5 
0.5 
1 
1 
1 
3 
3 
3 
1 
1 
1 
14 
14 
14 
21 
21 
21 
28 
28 
28 
35 
35 
35 

3 

• 
•• 

Mancozeb DFR. 
(ug/cm2) 

0.007 
9.5 
8.4 

15.9 
18.0 
15.5 
13.0 
13.5 
14.8 
14.5 
16.7 
14.3 
90 
12.9 
11.0 
9.1 
10.5 
9.6 
7.0 
7.7 
7.2 
6.6 
69 
7.4 
5.2 
6.1 
5.5 
4.4 
5.8 
5.1 

LN 

2.76 
2.89 
2.74 
2.57 
2.60 
2.70 
2.68 
2.82 
2.66 
2.20 
2.56 
2.40 
2.21 
2.35 
2.27 
1.94 
2.04 
1.97 
1.89 
1.92 
2.00 
L65 
1.81 
1.71 
1.49 
1.76 
1.64 

Rainfall 
(inches) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.58 
0.58 
0.58 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0.02 
0.02 
0.02 

0 
0 
0 

Regression Output 
Constant 
Std Err of Y Est 
R 
No. of Observations 
Degrees of Freedom 
X Coefficient(s) 
Std Err of Coef. 
Half Life 

Application Method 
Application Rate (lbs ai/A) 
Gallons/Acre 

LOQ(ug/cm2) 
Leaf Area(cm2) 
DFR Final Volume (ml) 

Field Recovery 
(Avg of Both Sites) 

2.62 
0.15 
0.94 
27 
25 

-0.0316 
0.0024 

21.9 

Airblast 
5.0 + 5.0 

126 

0.005 
400 
200 

84.8%@ 0.025 ug/cm2 
87.8%@ 0.5 ug/cm2 

Data was corrected for field recovery of 89.3o/o. 

Transfer Efficiency 
(Based upon App 1) 
(Based upon App 2) 
AVG 

16.9 
14.4 
15.7 

. Mancozeb Dissipation on Apples in WA 
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Spreadsheet 013: MRID 449596-02- ETU DISSIPATION ON APPLES IN WASHINGTON STATE (1999) 

ETU DFR LN Rainfall 

OAT (ug/cm2) (inches) Regression Output 
Pre App1 (n=3]1 <LOO 0 Constant -3.11 
Post App 1 (n=3) Q.0343 0 Std Err of Y Est 0.21 
Pre App 2 (n=3) 0.0300 0 R 0.84 

0 0.0553 -2.89 0 No. of Observations 27 
0 0.0536 -2.93 0 Degrees of Freedom 25 
0 0.0498 -3.00 a X Coefficient{s) -0.025 

o.5 0.0406 -3.20 a Std Err of Coef. 0.003 
o.5 0.0464 -3.07 0 Half Life 28.0 
0.5 0.0498 -3.()(J 0 

1 0.0444 -3.11 a Application Method Airblast 
1 0.0457 -3.08 0 Application Rate (lbs ai!A) 5.0 + 5.0 
1 0.0481 -3.03 0 Gallons/Acre 126 
3 Q.0379 -3.27 0.58 

3 0.0358 -3.33 0.58 LOQ(ug/cm2) 0.0025 
3 0.0355 -3.34 0.58 Leaf Area(cm2) 400 
7 0.0280 -3.58 0 DFR Final Volume (ml) 200 
7 0.0229 -3.78 a 
7 Q.0317 -3.45 0 Field Recovery 74.3o/c@ 0.0125 ug/cm2 
14 0.0369 -3.30 0 (Avg of both sites) 76.3%@ 0.05 ug/cm2 
14 0.0369 -3.30 a 
14 0.0369 -3.30 0 WA data was corrected for field recovery of 77 .4%. 

21 0.0191 -3.96 0 

21 0.0283 -3.56 0 

21 0,0317 -3.45 0 

28 0.0188 -3.98 0.02 

28 0.0215 -3.84 0.02 

28 0.0355 -3.34 0.02 

35 0.0150 -4.20 0 

35 0.0208 -3.87 0 

35 0.0181 -4.01 0 

ETU Dissipation on Apples in WA 
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Spreadsheet 014: MRID 449596-02 ~ MANCOZEB DISSIPATION ON APPLES IN NEW YORK STATE (1999) 

Mancozeb DFR LN Rainfall 
DAT (ug/cm2) (inches) Regression Output 
Pre App 1 {n=3) 0.020 0 Constant 2.58 
Post App 1 (n=3) 14.9 0.43 Std Err of Y Est 0.21 
Pre App2 (n=3) 7.3 0.72 R 0.98 

0 17.0 2.83 0 No. of Observations 27 
0 16.4 2.80 0 Degrees of Freedom 25 
0 14.2 2.65 0 X Coefficient{s) +0.0739 

0.5 15.0 2.71 0 Std Err of Coef. 0.0033 
0.5 15.5 2.74 0 Half Life 9.4 
0.5 18.2 2.90 0 
1 12.2 2.50 1.08 Application Method Airbfast 
1 11.3 2.43 1.08 Application Rate (lbs ai/A) 5.0 + 5.0 
1 9.8 2.29 1.08 GallonsJAcre 126 
3 10.6 2.36 0 
3 11.9 2.48 0 LOQ(ug/cm2) 0.005 
3 10.3 2.33 0 Leaf Area{cm2) 400 
7 6.5 1.87 1.35 DFR Final Volume (ml) 200 
7 7.1 1.96 1.35 
7 6.9 1.94 1.35 Field Recovery 84.8% @ 0.025 ug/cm2 
14 3.8 1.33 0 (Avg of Both Sites) 87.Bo/n@ 0.5 ug/cm2 
14 4.0 1.40 0 
14 3.8 1.34 0 Oata was corrected for field recovery of 83.4%. 
21 2.1 0.74 0 
21 2.1 0.76 0 Transfer Efficiency 
21 2.5 0.91 0 (Based upon App 1) 26.5 
28 1.6 0.47 1.30 (Based upon App 2) 15.3 
28 1.4 0.37 1.30 AVG 20.9 
28 1 5 0.40 1.30 
35 1.6 0.49 0.56 
35 1.2 0.18 0.56 
35 1.3 0.26 0.56 
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Mancozeb Dissipation on Apples in NY 

3.5 

3 ---
• • 

2.5 

N 

E 2 

~ -·-· 'O 3 1.5 

1 

0.5 

R-square = 0.953 # pis= 27 

I 

• • 

-·---1 

- ··--~- -~ 
I 

-~-·-·-_JI 

I 

I I 
------1 

y = 2.58 -+ -0.0739x 

0 

0 10 20 30 

DAY AFTER TREATMENT 

211



HED Records Center Series 361 Science Reviews - File R099969 - Page 212 of 435 

Spreadsheet D15: MRID 449596-02 - ETU DISSIPATION ON APPLES IN NEW YORK STATE (1999) 

ETU DFR LN Rainfall 

DAT (ug/cm2) (inches) Regression Output 
Pre App1 (n=3) <LOQ 0 Constant -2.37 

0.43 Post App 1 (n==3) 0.0540 Std Err of Y Est 0.61 
Pre App 2 (n=3} 0.0460 0.72 R 0.88 

0 
0 
0 

0.5 
0.5 
0.5 
1 
1 
1 
3 
3 
3 
7 
7 
7 
14 
14 
14 
21 
21 
21 
28 
28 
28 
35 
35 
35 

-1 

-2 

N -3 E 

" ~ , 
'5 
z -4 
-' 

-5 

-· 0 

0.2485 -1.39 0 No. of Observations 27 
0.2287 -1.48 0 Degrees of Freed6m 25 
0.1949 -1.64 0 X Gaefficient(s) -0.090 
0.1908 -1.66 0 Std Err of Coef. 0.010 
0.1837 -1.69 0 Half Life 7.7 
0.1861 -1.68 0 
0.0553 -2.89 1.08 Application Method Airbfast 
0.0577 -2.85 1.08 Application Rate (lbs ai/A) 5.0 + 5.0 
0.0512 -2.97 1.08 Gallons/Acre 126 
0.0427 -3.15 0 
0.0481 -3.03 0 LOQ(ug/cm2) 0.0025 
0.0396 -3.23 o Leaf Area{cm2} 400 
0.0348 -3.36 1-.35 DFR Final Volume (ml) 200 
0.0382 -3.26 1.35 
0.0331 -3.41 1.35 Field Recovery 74.'3o/o@ 0.0125 ug/cm2 
0.0215 -3.84 o (Avg of both sites) 76.3%@ 0.05 ug/cm2 
0.0229 -3.78 0 
0.0222 -3.81 0 NY data was co!'rected for field recovery of 73.2°/o. 
0.0068 -4.99 0 
0.0058 -5.15 0 
0.0065 -5.04 0 
0.0068 -4.99 1.30 
0.0082 -4.80 1.30 
0.0068 -4.99 1.30 
0.0102 -4.58 0.56 
0.0068 -4.99 0.56 
0.0079 -4.85 0.56 

ETU Dissipation on Apples in NY 

I I 

-------·-------·------11 
I i 

------- ! 

I 

- ________ I! 

--.- • 
-------

I I 
• _ _:__ --1 I - -------------·-- -----011--- ------

R-square = 0.78 # pts = 27 
y = -2.37 + -0.0896x 

----------------·--·- --- -----------
10 20 30 40 

DAY AFTER TREATMENT I 

---·----- ---·----------
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Spreadsheet 016: MR/D 449617-01 Mancozeb Dissipation on Greenhouse Tomatoes in North Carolina (1999) 

DAT 
PreT1 
PostT1 
Pre T2 

0 
0 
0 

0.33 
0.33 
0.33 

1 
1 
1 
3 
3 
3 
7 
7 
7 
14 
14 
14 
21 
21 
21 
28 
28 
28 
35 
35 
35 

Mancozeb DFR 
{ug/cm2) 

ND 
2.06 
1.10 

6,1 
5.65 
3.66 
4.03 
6.28 
5.57 
4.41 
5.69 
4.12 
2.68 
2.67 
2.84 
2.38 
2.84 
2.31 
1.58 
2.07 
2.25 
0.94 
·1.04 
0.91 
0.76 
0.82 
0.83 
0.34 
0.45 
0.38 

AVG 

ND 
1.9 
1.2 

5.1 

5.3 

4.7 

2.7 

2.5 

2.0 

1.0 

0.8 

0.4 

Data was not adjusted for field recovery 

LN 

1.8 
1.7 
1,3 
1.4 
1.8 
1.7 
1.5 
1 7 
1.4 
1.0 
1.0 
1.0 
0.9 
1.0 
0.8 
0.5 
0.7 
0,8 
-0.1 
0.0 
-0.1 
-0.3 
-0.2 
-0.2 
-1.1 
-0.8 
-1.0 

AVGLN 

1.6 

1.6 

1.5 

1.0 

0.9 

0.7 

-0.0 

-0.2 

-0.9 

Regression Output 
Constant 
Std Err of Y Est 
R 
No. of Observations 
Degrees of Freedom 
X Coefficient(s) 
Std Err of Coef. 
Half Life (days) 

Application Method 
Application Rate (lbs ai/A} 
Gallons/Acre 

LOQ(ug/cm2) 
Leaf Area(cm2) 
DFR Final Volume (ml) 

Field Recovery 

Transfer Efficiency 
{Based upon App 1) 
(Based upon App 2) 
AVG 

,-- -----

Mancozeb Dissipation on Greenhouse Tomatoes 

1 

2 

• 
1,5 

1.52 
0.21 
0.97 
27 
25 

-0.068 
0.003 
10.1 

Handgun 
2.3 + 2.3 

71 

0.005 
400 
200 

99.5%@ 0.025 ug/cm2 
94.3o/o@ 0.5 ug/cm2 

8.0 
15.5 
11.7 

"' I l o.5 
_____ _J 

, 
0 

-0.5 

-1 
R-square = o.946 # pts := 27 

y = 1.52 + -0.0685x 

-1.5 

0 10 

• 

20 30 

DAY AFTER TREATMENT 

• _____._ 
• 

~I 

40 
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Spreadsheet 017: MRID 449617-01 ETU Dissipation on Greenhouse Tomatoes in North Carolina (1999) 

ETU DFR AVG LN AVGLN 

DAT (uglcm2} Regression Output (Days 0 -21) 
PreT1 ND Constant -4.63 

Post T1 0.0065 Std Err of Y Est 0.50 

PreT2 Q_OQ84 R 0.75 

0 0.0157 -4.15 No. of Observations 24 
0 0.0109 0.0128 -4.52 -4.36 Degrees of Freedom 22 
0 0.0119 -4.43 X Coefficient{s) -O.D76 

0.33 0.0114 -4.48 Std Err of Coef. 0.014 

0.33 0.0129 0.0118 -4.35 -4.44 Half Life 9.1 
0.33 0.0110 -4.51 

1 0.0109 -4.52 Regression Output (Days 0-2} 
1 0.0076 0.0082 -4.88 -4.81 Constant -4.35 

1 0.0060 -5.11 Std ErrofY Est 0.19 

2 0.0045 -5.41 R 0.90 

2 0.0063 0.0054 -5.07 -5.22 No. of Observations 12 
2 0.0055 -5.21 Degrees of Freedom 10 
3 0.0080 -4.83 X Coefficient{s) -0.447 

3 0.0055 0.0076 -5.21 -4.88 Std Err of Coef. 0.070 

3 0.0094 -4.67 Half Life 1.5 
7 0.0027 -5.92 
7 0.0048 0.0043 -5.33 -5.44 Regression Output (Days 2-21) 
7 0.0055 -5.21 Constant -4.82 

14 0.0068 -5.00 Std Err of Y Est 0.59 

14 0.0083 0.0087 -4.79 -4.74 R 0.63 

14 Ct0110 -4.51 No. of Observations 15 
21 ND -6.68 Degrees of Freedom 13 
21 ND 0.0013 -6.68 -6.68 X Coefficient(s) -0.063 

21 ND -6.68 Std Err of Coef. 0.021 
35 0.0018 -6.34 Half Life 11.0 
35 0.0019 0.0022 -6.25 -6.10 
35 G.0030 -5.80 Application Method Handgun 

Application Rate (lbs ai/A) 2.3 + 2.3 

Field Recovery 100°/o@ 0.0125 ug/cm2 Gallons/Acre 71 
97.5'% @0.05 ug/cm2 

LOQ(ug/cm2) 0.0025 

Leaf Area(cm2} 400 
DFR Final Volume (ml) 200 

--·--- ------·· --·-------- ---·---·-- ---, 
ETU Dissipation on Green House Tomatoes 

4 

4.5 .--------·-·-.--------------·---J I 

-· I 
:i -5.5 
0 
z 
~ 

-6.5 

-7 

0 

• I I 
=-~---------A----·--··---··--·-----·------

R-square = o 559 # pts = 27 
y = -4.74 + -0.0501X 

10 

• 
20 

DAY AFTER TREATMENT 

1 I 

30 
40 ! 
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Spreadsheet 018: MRID 449596-03 Mancozeb Dissipation on FieJd Tomatoes in California {1999) 

DAT 
Pre T1 
Post T1 
Pre T2 

0.0625 
0.0625 
0.0625 

0.5 
0.5 
0.5 
1 
1 
1 
3 
3 
3 
7 
7 
7 
14 
14 
14 
21 
21 
21 
28 
28 
28 
35 
35 
35 

r-
3 

2 

N 
E 
.!1 
~ 0 , 

'O 
z 
-' 

-1 

-2 

Mancozeb DFR LN Rainfall 
{ug/cm2) (inches) Regression Output 

<LOQ ND 0 Constant 1.292 
2.52 0 Std Err Of Y Est 0.355 
1.82 0 R 0.970 
7.35 1.99 0 No. of Obseivations 27 
6.51 1.87 0 Degrees of Freedom 25 
6.45 1.86 0 X Coefficient(s) -0.110 
4.40 1.48 0 Std Err of Coef. 0.0055 
4.31 1.46 0 Half Life 6.3 
5.18 1 64 0 
2.65 0.97 0 
2.47 0.90 0 Application Method: Groundboom 
2.89 1.06 0 Application Rate (lb ai/A}: 1.65 * 2 
1.57 0.45 0 Gallons/Acre: 50 to 55 
1.66 0.51 0 
1.65 0.50 0 LOQ (ug/cm2) = 0.005 
1.18 0.17 0 Leaf Surface Area (cm2) = 400 
1.12 0.11 0 DFR Final Volume (ml)= 200 
1.17 0.16 0 
0.66 -0.42 0.12 Field Recovery = 97o/o@ 0.025 ug/cm2 
0.71 -0.34 0.12 99°/o@ 0.50 ug/cm2 
0.69 -0.37 0.12 
0.60 -0.51 0 Transfer Efficiency 
0.43 -0.84 0 (Based upon App 1) 13.6 

0.44 -0.82 0 (Based upon App 2} 26.7 
0.15 -1.90 0 AVG 20.2 

0.16 -1.83 0 
0.16 -1.83 0 
0.08 -2.55 0.06 
0.07 -2.67 0.06 
0.10 -2.30 0.06 

- ·--· --····-- ---- -- ------ --- -

Mancozeb Dissipation on Tomatoes in CA 
I ---- --·-- ---- -····----- ----- ---- -

I 
I 

---------- ------ --·· ---·· ·-- --- -------

• I 

• 
--- --- -- ---- - I 

I 

0 

R-square = 0.94 # pts = 27 
Y"' 1.29+-0.11x 

10 20 

• • 

DAY AFTER TREATMENT 

• 

30 

i 
---j I 

40 
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Spreadsheet 019: MRID 449596-03 ETU Dissipation on Field Tomatoes in California (1999) 

ETU DFR LN Rainfall 

OAT (ug/cm2) (inches) Regression Output 
PreT1 ND 0 Constant -4.57 
Post T1 ND 0 Std Err of Y Est 0.54 
PreT2 0.0046 0.0046 0 R 0.84 

0 0.01 -4.61 0 No. of Observations 18 
0 0.011 -4.51 0 Degrees of Freedom 16 
0 0.0066 -5.02 0 X Coefficient(s) -0.163 

0.5 0.012 -4.42 0 Std Err of Coef. 0.026 
0.5 0.013 -4.34 0 Half life 4.3 
0.5 0.014 -4.27 0 
1 0.0091 -4.70 0 Application Method: Groundboom 
1 0.012 -4.42 0 Application Rate (lb ai/A): 1.65 * 2 
1 0.01 -4.61 0 Gallons/Acre: 50 to 55 
3 0.012 -4.42 0 
3 0.009 -4.71 0 LOQ (ug/cm2) = 0.0025 
3 0.0013 -6.65 0 Leaf Surface Area (cm2) = 400 
7 0.0036 -5.63 0 DFR Final Volume (ml) = 200 
7 0.0034 -5.68 0 
7 0.00125 -6.68 0 Field Recovery = 93°/o@ 0.0125 ug/cm2 
14 0.00125 -6.68 0.12 102o/o@ 0.050 ug/cm2 
1.l'. 0.00125 . -6.68 0.12 
14 0.00125 -6.68 0.12 

-\ -··--·-·-··--·-----·-----

. ETU Dissipation on Tomatoes in CA I 

-4 

-4.5 

-5 .. 
E 
.!; 

"' -5.5 ~ -0 
z 
-' 

-6 

-6.5 

-7 

0 

• • • • 
• 

• 
• 

I I 
-·--·-·--·- I 

I 
--·-·-·-----·-1 I 

! I 

i 

R-square=0.713 #pts=18 
--·-·--11 

I I 
--1 

y = -4.57 + -0.163x 

• • • I 

I 

5 10 
DAY AFTER TREATMENT 

'--.--·--·--·--·--·-----·----·--·-----~ 
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Spreadsheet 020: MRID 449596-03 Mancozeb Dissipation on Field Tomatoes in Florida (1999) 

DAT 
PreT1 
PostT1 
PreT2 

0.0625 
0.0625 
0.0625 

0.5 
0.5 
0.5 
1 
1 
1 
3 
3 
3 
7 
7 
7 

14 
14 
14 
21 
21 
21 
28 
28 
28 
35 
35 
35 

3 

Mancozeb DFR LN Rainfall 
(ug/cm2) (inches) Regression Output 

0_007 0 Constant 1.261 
3.320 0.18 Std ErrofY Est 0.623 
1.650 0 R 0.950 
7.400 2.00 0 No. of Observations 27 
7.160 1.97 0 Degrees of Freedom 25 
7.640 2.03 0 X Coefficient{s) -0.142 
5.620 1.73 0 Std Err of Coef. 0.010 
4.970 1.60 0 Half Life 4.9 
6.040 1.80 0 
4.910 1.59 0 Application Method: Groundboom 
4.910 1.59 0 Application Rate (lb ai/A): . 2.5 * 2 
4.500 1.50 0 Gallons/Acre: 50 to 55 
0.770 -0.26 7.40 
0.770 -0.26 7.40 LOQ (ug/cm2) = 0.005 
0.850 -0, 16 7.40 Leaf Surface Area (cm2) = 400 
0.580 -0.54 0 DFR Final Volume (ml)= 200 
0.510 -0.67 0 
0.500 -0.69 0 Field Recovery = 97%@ 0.025 ug/cm2 
0.410 -0.89 0 99% @ 0.50 ug/cm.2 
0.410 -0.89 0 
0.460 -0.78 0 Transfer Efficiency 
0.250 -1.39 0 (Based upon App 1} 11.8 
0.270 -1.31 0 (Based upon App 2) 20.5 
0.230 -1.47 0 AVG 16.2 
0.056 -2.88 2.80 
0.052 -2.96 2.80 
0.053 -2.94 2.80 
0.034 -3.38 0.18 
0.029 -3.54 0.18 
0.034 -3.38 0.18 

-··-- ---· ---· ·--·· ------ -1 
Mancozeb Dissipation on Tomatoes in Fl 

--

• 

-- - -· --

I 

R-square = 0.895 # pts = 27 
y= 1.26+-0.142x 

10 

-- -- ·--· 

I 

-.·-· - -L 

20 30 

DAY AFTER TREATMENT 

---·· - I 

--··--, : 
! 

40 
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Spreadsheet D21: MRID 449596-03 ETU Dissipation on Field Tomatoes in Florida {1999) 

DAT 
PreT1 
Post T1 
PreT2 

0 
0 
0 

0.5 
0.5 
0.5 
1 
1 
1 
3 
3 
3 
7 
7 
7 
14 
14 
14 

-5.8 

-5.9 

-6 

-6.1 

'E .a, -6.2 
:> 

0 -6.3 
z 
_J 

-6.4 

-6.5 

-6.6 

-6.7 

ETU DFR LN Rainfall 
(ug/cm2) (inches) Regression Output 

ND 0 Constant -5.96 
0.0040 0.18 Std Err of Y Est 0.16 
0.0019 0 R 0.86 
0.0022 -6.12 0 No. of Observations 12 
0.0019 -6.27 0 Degrees of Freedom 10 
0.0027 -5.91 0 X Coefficient(s) -0.216 
0.0027 -5.91 0 Std Err of Coef. 0.040 
0.0025 -5.99 0 Half Life 3.2 
0.0027 -5.91 0 
0.0027 -5.91 0 
0.0021 -6.17 0 Application Method: Groundboom 
0.0019 -6.27 0 Application Rate (lb ai/A): 2.5 * 2 
0.0013 -6.65 7.40 Gallons!Acre: 50 to 55 
0.0013 -6.65 7·.40 
0.0013 -6.65 7.40 LOQ {ug/cm2) = 0.0025 

0 Leaf Surface Area (cm2) = 400 
0 DFR Final Volume (ml) = 200 
0 
0 Field Recovery = 93%@ 0.0125 ug/cm2 
0 102%@ 0.050 ug/cm2 
0 

·------------, 

ETU Dissipation on Tomatoes in FL 

--·-.- --------
__J.-- --·-- -- ------- - --- --··-----·----

----··-- --· -- --- --·--·--·~ 

• ·-----·-----·-! 

·-·-· ·--·-----·----'--.-------·-J 

I 

--" .... --·-

I 
R-square=0.74 #pts=12 

y = -5.96 + -0.216x • 
--------- --·-------·-_____ _..:_~ 

0 0.5 1.5 2 2.5 3 

DAY AFTER TREATMENT 
-----··----·--··-··--------J 
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Spreadsheet 022: MRID 418369-02 Mancozeb Dissipation on Field Tomatoes in California (1991) 

DAT LN of AVG AVG (n=3) DFR 
(ug/cm2) 

Pre AP 1 -2.41 0.1 
Post AP 1 2.77 16.0 
PostAP2 2.98 19-7 
Pre AP 3 1.65 5.2 

0 1.92 6.9 

1 1.94 7.0 

2 2.26 9.6 

3 2.32 10.2 

5 1.59 4.9 
7 1.43 4.2 

14 1.40 4 1 

29 0.37 1.5 

CV 

51.1 
11.1 
34.2 
36.9 
43.4 
57.7 
67.5 
34.1 

Rainfall 
(inches) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Regression Output 
Constant 
Std ErrofY Est 
R 
No. of Observations 
Degrees of Freedom 
X Coefficient{s) 
Std Err of Coef. 
Half Life 

Application Method: 
Application Rate: 
Gallons/Acre: 

Data Corrected for Field Recovery LOQ (ug/cm2) = 
Field Recovery: 

2.5 

i1 1.5 

~ 
'5 
3 

0.5 

0 
0 

• • 

55% @ 1 ug/cm2 Leaf Surlace Area (cm2) = 

• 

5 

DFR Final Volume (ml)= 

Transfer Efficiency 
{Based upon App 1) 
(Based upon App 3) 
AVG 

Mancozeb Dissipation on Tomatoes in California 

• 

R-square = 0.851 # pts = 8 
y=2.11 +-0.0594x 

10 

• 

15 20 

DAY AFTER TREATMENT 

25 

2.11 
0.26 
0.92 

8 
6 

-0.059 
0.010 
11.7 

Ground boom 
2.4 times 3 

50 

0.02 
200 
200 

59.2 
6.1 

32.6 

--! 

_j 

30 
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Spreadsheet 023: MRID 418369-02 ETU Dissipation on Field Tomatoes in California {1991) 

DAT LN of AVG AVG (n•3) DFR CV Rainfall 
(ug/cm2) (inches) Regression Output 

Pre AP 1 -5.10 0.0061 ND 0 Constant -2.90 
Post AP 1 -2.21 0.1100 0 Std Err of Y Est 0.84 
Post AP 2 -2.75 0.0640 0 R 0.76 
Pre AP 3 -1.79 0.1670 0 No. of Observations 8 

0 -2.66 0.0700 15.3 0 Degrees of Freedom 6 
1 -1.85 0.1580 108 0 X Coefflcient(s) -0.094 
2 -3.02 0.0490 84.6 0 Std Err of Coef. 0.033 
3 -3.51 0.0298 39.3 0 Half Life 7.4 
5 -4.59 0.0102 ND 0 
7 -3.12 0.0440 ND 0 Application Method: Groundboom 
14 -5.10 0.0061 ND 0 Application Rate: 2.4 times 3 
29 -5.10 0.0061 ND 0 Gallons/Acre: 50 

Data Corrected for Field Recovery LOQ (ug/cm2} = 0.01 

Field Recovery: 

-1 

N -2 
E 

~ 
2 -3 

~ 
I ::J -4 . 1-

UJ -0 

:3 -5 

-6 
0 

72.5°/o @ 1 ug/cm2 Leaf Surface Area (cm2) = 200 

DFR Final Volume (ml)= 200 

ETU Dissipation on Tomatoes in California 

• ---··---·-·-----·--- -·-·-----·-1 

-----.-·-- --- -··-·-·--·---·-·--1 

------.---------·-1 

• 
--.- ------·--------.- --- - ---·-.-·--1 

R-square = 0.579 # pts = 8 
y = -2.9 + -0.0937x 

5 10 15 20 25 30 . 35 

Day After Treatment 
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Spreadsheet 024: MRID 418369-02 Mancozeb Dissipation on Field Tomatoes ~n Maryland (1991) 

DAT LN of AVG AVG (n=J) DFR 
(ug/cm2) 

Pre AP 1 -5.10 0.0061 

Post AP 1 1.65 5.2300 

Post AP 2 1.49 4.4500 

Post App 3 1.27 3.5600 

Post App 4 1.11 3.0200 

Pre App 5 0.10 1.1100 

0 1.67 5.3300 

1 1.06 2.8900 

3 0.93 2.5300 

6 0.86 2.3700 

10 0.38 1-4600 
13 0.40 1.4900 

27 -0.53 0.5900 

Data Corrected for Field Recovery of 98.9% 
Field Recovery: 98.9o/o@ 1 ug/cm2 

CV Rainfall 
(inches) 

0 
0 

1.72 
2.02 
1.33 

0 
16.5 a 
34.2 0 
44.8 0 
39.7 0 
28.5 0 
30.6 0 
27.4 1.17 

Regression Output 
Constant 
Std Err of Y Est 
R 
No. of Observations 
Degrees of Freedom 
X Coefficient(s) 
Std Err of Coef. 
Half Life 

Application Method: 
Application Rate: 
Gallons/Acre: 

LOQ (ug/cm2) = 
Leaf Surface Area (cm2) = 
DFR Final Volume (ml)= 

Transfer Efficiency 
(Based upon App 1) 
(Based upon App 5) 
AVG 

Mancozeb Dissipation on Tomatoes in Maryland 

2 

1.5 

1.28 
0.22 
0.96 

7 
5 

-0.070 
0.010 

9.9 

Airblast 
2.3 times 5 

75 

0.02 
200 
200 

20.2 
16.4 
18.3 

--i 

• -· -- ---··- ·-··- -- J 
• 

3 
Ci 0.5 

~ • -! 

0 

-0.5 --.·- - -- --· -· ···- ·-· -- --- -- -- -- ::::--T- ---

-1 

0 

R-squate = 0.914 # pts == 7 
y=1.28+-0.0702x 

5 10 

L_. -··-- -·---·-·--

15 20 25 30 

Day Aft.er Treatment 
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Spreadsheet 025: MRID 418369-02 ETU Dissipation on Field Tomatoes in Maryland (1991) 

DAT LN of AVG AVG (n=3) DFR CV RAINFALL 
(ugfcm2) {inches) Regression Output 

Pre App 1 -5.60 0.0037 0 Constant 
Post App 1 -1.03 0.3560 0 Std ErrofY Est 
Post App 2 -1.73 0.1780 1.72 R 
Post App 3 -1.80 0.1660 2.02 No. of Observations 
Post App 4 -3.19 0.0411 1.33 Degrees of Freedom 
Pre App 5 -5.60 0.0037 0 X Coefficient(s) 

0 -2.45 0.0866 15.2 0 Std Err of Coef. 
1 -3.27 0.0380 79.2 0 Half Life 
3 -3.(}8 0.0460 13.1 0 
6 -4.22 0.0147 27.2 0 Application Method: 

10 -3.73 0.0239 34.8 0 Application Rate: 
13 -4.31 0.0134 34.4 0 Gallons/Acre: 
27 -5.30 0.0050 ND 1.17 

LOQ (ug/cm2) = 
Data Correctecl for Field Recovery Leaf Surface Area (cm2} = 
Field Recovery: 67 .4"/o @ 1 uglcm2 DFR Final Volume (ml) == 

ETU Dissipation on Tomatoes in Maryland 

-2 

-2.98 
0.42 
0.91 

7 
5 

-0.091 
0.018 

7.6 

AirbJast 
2.3 times 5 

75 

0.01 
200 
200 

I 
I 

-2.5 -----·---.-----·- ----------··------, 

-3 ---------·-----·----· --- ---------·---- ---1 

3 -3.5 

'O 
rg 
., -4 

-4.5 

-5 

-5.5 

• 

R~square = 0.83 # pts = 7 
y = -2.98 + -0.0913x 

0 • 10 

-- -----··--·-- ·-------- ! 

I 

-----.-·---·-·----\ 

15 20 25 

_ __j 

30 

L-----.-- __ ,, ___________ Day After Trea~ment ___ _ 
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Spreadsheet 026: MRID 425602-01 Mancozeb Dissipation on Field Tomatoes in Florida (1991) 

DAT LN of AVG 

Pre App 3 
App3 
App4 
App 5 

App6 
App 7 
App 8 
Pre App 9 
App g 
App 10 
App 11 
App 12 
App 13 
Pre App 14 

0 1.57 
1 1.84 
3 1.57 
5 1.02 
7 0.81 
14 0.52 
29 -0.78 

AVG (n=3) DFR 
(ug/cm2) 

1.50 
7.09 
6.28 
6.22 
5.27 
4.06 
4.01 
2.64 
9.13 
7.38 
10.7 
6.42 
4.82 
1.29 
4.83 
6.29 
4.81 

2.78 
2.25 
1.69 
0.46 

CV 

30.0 
24.3 
50.7 

17.3 
26.2 
25.4 
63.3 

Rainfall 
(inches) 

0.02 
0 
0 

1.00 

0 
0.02 

0 
0 
0 
0 
0 

0.03 
1.85 
5.57 

0 
0.24 

0 
0 

0.18 
0.28 
D.35 

Regression Output 
Constant 
Std Err of Y Est 
R 
No. of Observations 
Degrees of Freedom 
X Coefficient{s) 
Std Err of Coef. 
Half Life 

Application Method: 
Application Rate: 
Gallons/Acre: 

LOQ (ug/cm2) = 
Leaf Surface Area (cm2) = 
DFR Final Volume (ml)= 

Field Recovery: 

Transfer Efficiency 
(Based upon App 3) 
(Based upon App 9) 
(Based upon App 14) 
AVG 

1.66 
0.21 
0.97 

7 
5 

-0.085 
0.008 

8.1 

Groundboom 
2.5 times 14 

so to 100 

0.02 
200 
200 

132o/o @ 1 ug/cm2 

19.9 
23,1 
12.6 
18.6 

-·---·1 
2 -, 

• 

-1>5 . --·-- -- ·- -· ·- -· -· ·-·· ·--- -- - -- --- --- -- --- ----j 

R-square ::: 0.954 # pts ::: 7 ' 
y::: 1 66 + -0.0853x 

-1 - --- ----- --- - --- --- ---- -
0 5 10 15 20 

-· -- --LlAYATIER-TREA.TMCITT -· 

Mancozeb DFR VS Application Number 

30 

M-3 -· -· -· -· -11 -13 App 3 App 5 App 7 Pre App 9 App 10 App 12 Pre App 14 

4 

35 ' 
-~ 

•I • jj 

a ~I 
~' 

• 0:: i 

223



HED Records Center Series 361 Science Reviews - File R099969 - Page 224 of 435 

Spreadsheet 027: MRID 425602-01 ETU Dissipation on Field Tomatoes in Florida (1991) 

OAT LNof AVG AVG (n"3) OFR rN Rainfall 
(ug/cm2) (inches) Regression Output 

Pre App 3 0.0070 0.02 Constant -3.99 
App3 0.0290 0 Std Err of Y Est 034 
App4 0.0200 0 R 0.80 
App5 0.0150 1.00 No. of Observations 6 
App6 0.0070 0 Degrees of Freedom 4 
App 7 0.0230 0.02 X Coefficient{s) -0.079 
App 8 0.0550 0 Std Err of Coef. 0.030 
Pre App 9 0.0-110 0 Half Life 8.8 
App9 0.0250 0 
App 10 0.0120 0 Application Method: Ground boom 
App 11 0.0090 0 Application Rate: 2.5 times 14 
App 12 0.0270 0.03 GallonsfAcre: so to 100 
App 13 0.0080 1.85 
PreApp14 -4.96 0.0070 5.57 LOQ (ug/cm2) = 0.01 

0 -4.02 0.0180 17.9 0 Leaf Surface Area (cm2) = 200 

1 -3.86 0.0210 25.9 024 DFR Final Volume (ml)= 200 

3 -3.96 0.0190 40.8 0 
5 -4.96 0.0070 ND 0 Field Recovery: 36.2%@ 1.0 ug/cm2 
7 -4.51 0.0110 32.6 0.18 
14 -4.96 0.0070 NO 0.28 
29 -4.96 0.0070 ND 0.35 

Data Corrected for 36.2% Field Recovery 

-3.8 

-4.2 

E -4.4 
1l, , 
'Ci -4.6 
3 

-4.8 

-· 
-5.2 

0 

ETU Dissipation on Tomatoes in Florida 

• 
• -··----------··-··-···-··---·---11 

---·--·---··-·-·-··-···-·--··-·--\I 

---- .. - -~----·-·- -----·-·--···- -·--1 
I 

.. ---- ---·-·-·-··----1. 
I 

• • I 
-·--··-·--·---··-··----j I • . --··-- -- ---

R"square = 0.633 # pts = 6 
y = -"3.99 -r -0.0785x 

5 10 15 
-----··-·-··- --- I 

w ~ w ~ 

DAY AFTER TREATMENT 
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Spreadsheet D28: MRID 449585-01 MANCOZEB DISSIPATION ON TURF IN NORTH CAROLINA (1999 Study) 

ITR AVG TTR LN RAINFALL OR 
DAT (ug/cm2) IRRIGATION Regression Output 

PreT1 <LOO Constant -2.299 
Post T1 0.15 (n =3} Std ErrofY Est D.303 

0 0.1596 -1.8 0.0 R 0.960 
0 0.1519 0.1525 -1.9 0.0 No. of Observations 30 
0 0.1461 -1.9 0.0 Degrees of Freedom 28 

0.33 0.1060 -2.2 0.0 X Coefficlent(s) -0.233 
0.33 0.1089 0.1184 -2.2 00 Std Err of Coef. 0.013 
0.33 0.1402 -2.0 0.0 Half Life (days) 3.0 

1 0.0678 -2.7 0.0 
1 0.0877 0.0774 -2.4 0.0 LOQ (ug/cm2) 0.0043 
1 0.0766 -2.6 0.0 Cloth Area (cm2) 5574 
2 0.0694 -2.7 0.0 
2 0.0945 0.0759 -2.4 0.0 Field Recovery 84.2% @ 0.0090 ug/cm2 
2 0.0637 -2.8 0.0 (n=6 at each level) 89.4o/o@ 0.045 ug/cm2 
3 0.0418 -3.2 0.43 
3 0.0372 0.0397 -3.3 0.43 Application Method Groundboom 
3 0.0401 -3.2 0.43 Application Rate (!b/1000 SF) 0.37 
4 0.0258 -3.7 0.0 Application Rate (lb/Acre) 16.1 
4 0.0308 0.0299 -3.5 a.a Gallo.ns/Acre 87 
4 0.0332 -3.4 0.0 
5 0.0227 -3.8 0.0 
5 0.0200 0.0204 -3_9 0.0 
5 0.0186 -4.0 o.a 
7 0.0147 -4.2 0.0 
7 0.0141 0.0146 -4.3 0.0 
7 0.0150 -4.2 0.0 
10 0.0105 -4.6 0.0 
10 0.0117 0.0110 -4.4 0.0 
10 0.0109 -4.5 0.0 
14 0.0056 -5.2 0.0 
14 0.0051 0.0052 -5.3 00 
14 0.0049 -5.3 0.0 

Data was corrected for average field recovery of 86.8% 

··-- ·-- -------· -- ·- ---- - ·-· ··- ... ---- ---- -----

Mancozeb Dissipation on Turf in North Carolina 

-1 

-2 ..____ - ·--· -- -- --- ·-· --· ·-- -- ·-- --· ·--·· ·--· --- --.1 
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Spreadsheet 029: MRID 449585-01 MANCOZEB DISSIPATION ON TURF IN PENNSYLVANIA {1999 Study) 

TTR AVG TTR LN Rainfall or 

DAT (ug/cm2) Irrigation 

PreT1 <LOQ Regression Output 
Post T1 0.08 (n = 3) Constant -3.036 

0 0.0815 -2.5 0.0 Std Err of Y Est 0.346 
0 0.0673 0.077 -2.7 0.0 R 0.803 
0 0.0832 -2.5 0.0 No. of Observations 30 

0.33 0.0619 -2.8 0.0 Degrees of Freedom 28 
0.33 0.0671 0.067 -2.7 0.0 X Coefficient(s) -0.105 
0.33 0.0727 -2.6 0.0 Std Err of Coef. 0.015 

1 0.0286 -3.6 0.0 Half Life {days) 6.6 
1 0.0443 0.036 -3.1 0.0 
1 0.0366 -3.3 0.0 LOQ = 0.0043 ug/cm2 
2 0.0221 -3.8 0.0 
2 0.0311 0.025 -3.5 0.0 Field Recovery 84.4%@ 0.0090 ug/cm2 
2 0.0224 -3.8 0.0 (n==6 at each level) 103%@ 0.045 ug/cm2 
3 0.0259 -3.7 0.0 
3 0.0347 0.028 -3.4 0.0 Application Method Ground boom 
3 0.0263 -3.6 0.0 Application Rate (/b/1000 SF) 0.24 
4 O.G199 -3.9 0.0 Application Rate (lb/Acre) 10.5 
4 0.0225 0.023 -3.8 0.0 GallonsJAcre 87 
4 0.0337 -3.4 0.0 
5 0.0195 -3.9 0.0 
5 0.0266 0.027 -3.6 0.0 
5 0.0336 -3.4 0.0 
7 0.0243 -3.7 0.0 
7 0.0237 0.027 -3.7 0.0 
7 0.0438 -3.1 0.0 
10 0.0173 -4.1 0.0 
10 0.0174 0.026 -4.1 0.0 
10 0.0161 -4.1 0.0 
14 0.0108 -4.5 0.15 
14 0.0095 0.012 -4.7 0.15 
14 0.0178 -4.0 0.15 

Data did not need to be corrected for field recovery. 

·----·-·---- -- .-- ---.. --.-- ---···-- ·--------·-----·------·--, 

-2.5 

N -J.5 g 
a 
" 0 
3 -4 

-4.5 

-5 

0 

• • • 

Mancozeb Dissipation on Turf in Pennsylvania 

------·-- ---------------·----
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Spreadsheet D30: MRID 449585-01 MANCOZEB DISSIPATION ON TURF IN CALIFORNIA (1999 Study) 

TTR AVG TTR 

DAT {ug/cm2) 

PreT1 <LOO 
PostT1 0.19 (n= 3) 

a 0.1816 
D 0.2008 0.188 
D 0.1825 

0.33 D.1996 

0.33 0.2359 0.198 
0.33 0.1574 

1 0.1433 
1 0.1544 0.151 
1 0.1538 
2 0.0877 
2 0.0924 0.088 
2 0.0838 
3 0.0619 
3 0.0527 0.054 
3 0.0471 
4 0.0264 
4 0.0353 0.031 
4 0.0326 
5 0.0207 
5 0.0184 0.022 
5 0.0277 
7 0.0115 
7 0.0117 0.011 
7 0.0088 
10 0.0050 
10 0.0051 0.005 
10 0.0048 
14 0.0053 
14 0.0053 0.005 
14 0.0038 

LN RAINFALL OR 
IRRIGATION 

-1.7 SJTEWAS 
-1.6 IRRIGATED 
-1.7 FOUR 
-1.6 TJMES 
-1.4 DURING 
-1.8 STUDY 
-1.9 FOR 
-1.9 A 
-1.9 TOTAL 
-2.4 OF 
-2.4 2.5 INCHES 
-2.5 
-2.8 NORA!NFALL 
-2.9 OCCURRED 
-3.1 
-3.6 
-3.3 
-3.4 
-3.9 
4.0 
-3.6 
4.5 
44 
-4.7 
-5.3 
-5.3 
-5.3 
-5.2 
-5.2 
-5.6 

Regression Output 
Constant -1.912 
Std Err of Y Est 0.435 
R 0.951 
No. of Observations 30 
Degrees of Freedom 28 
X Coefficient(s) -0.301 
Std Err of Coef. 0.018 
Half Life (days) 2.3 

LOQ = 0.0043 ug/cm2 

Field Recovery 
(n=6 at each level) 

85.4%@ 0.0090 ug/cm2 
103%@ 0.045 ug/cm2 

Application Method 
Application Rate (lb/1000 SF} 
Application Rate (lb/Acre) 
Gallons/Acre 

Groundboom 
0.26 
11.3 

87 

Data did not need to be corrected for field recovery. 
·-··---- -- - -- ---- --- ---·-· 

-1 

-2 

E -3 
~ 
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Mancozeb Dissipation on Turf in California 
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R-square = 0.892 # pts = 27 • y = -1.98 + -0.293x 
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Spreadsheet 031: MRID 449585-01 ETU DISSIPATION ON TURF (1999 Study) 

DayAfter NC~-1 NCAV~t>A'TTR I PAAVG I CATTR CAAVG , 
Treatment (ug/cm2) I (ug/cm2) (ug/cm2) . (uglcm2) , (ug/cm2) (ug/cm2) I 

I UTC - Pre T1 _,I 0.0024 · I <LOQ I ·--+ <LOQ I I 
Pre T1 0.0028 I · · I <LOQ -1-- I WJ027 : __ __j 

-I --Pr-e T1 \ 0 .. 0023 
1

· 0.0009 (Beyl <LOQ 0.0009 0.0031 --+ 0.0024 
Pre T1 0 0026 <LOQ I 0.0013 I 

I UTC - Post T1 I 0.0028 -+ <LOQ -+ <LOQ , __J 
Post T1 I 0.0027 <LOQ ·-· 0.0018--+ 
Post T1 __; 0.0025 0.0009 (BC)! <LUU I 0.0009 0.0027 I 0.0020 I 

I Post T1 1 0.0030 _j_ <LOQ I 0.0015 I I 
UTC-0.33 \ <LOQ . <LOQ 0 0041 ~ 

I 0.33 I 0.0025 I <LOQ I 0:0033 I 

I o.33 ·1u:im2B 0.0025 I, <LOQ_J 0.0009 u.uu4L I o.ooo9(BC)1 
0.33- -:-ll:uo28 <LOQ IU:UOZ ,--f J 

! UTC-1 I 0.0030 I <LOQ <LOQ --·-' 
' 1 :::::::::I 0.0026 ·--1-<LOQ 0.0032 I I 
f-- 1 . . 0.0026 0.0009 (BC)' <LOQ 0.0009 U.0035 I 0.0037 I 

1 I 0.0019 I <LOQ 0.0043 i 1. 

l
-UTC-2 l <LOQ I I <LOQ I 0.0017 -----,---

2 . <LOQ ' <LOQ U.UU3f I I 
1 __ 2 __ ~_ <Loa -ro.0009 'l'<cocr=t 0.0009 ::i ~.0038 

1 
0.0020 

1 

I
- 2 . 

1 

. <LUU l_, _ __j <LUU ! ____ , .0036 
UTC-3 · o:uu2~ <LOQ f-<J:O~Q--+] - --\ 

r-3---+ 0.0028 1 <Loo 
1 

<Luu 
1 

J 
1 3 "U:lJ026 I 0.0009 (BC)\ <LOO T 0.0009 L_<LOQ o.001G 
e---··-3 -·---u.0025 , <Lou , u:ua24"'+-'-·-· ' 
!ure:.<i _ __j__ 0.0021 -t---·-t-<mQ 1 <LOQI ·1 
~ 4 \OW3lJ" I I <LOQ 1·- I 0.0234 I I 

__ 4_._ _L 0.0026 I 0.0009 (BC) I <LOQ -1 0.0009 I 0.0327 0.0195 I 

f 4 . . 0.0023 ' <LOQ -----,-Q]J024"" I ' 

I UTC-5 ----+- 0.0050 I I <LOQ I <LOQ I I 
f--- 5 . I NR <LOU I <LOQ I I 

-5- ----'J"JR NR <m~I 0.0009 <LOQ 0.0009 I 

f---.---5---+-NR"\ <LOQ <LOQ -t---1 
L UTC-7 I 0.0049 I <Latrl <LOQ I I 

I 
--7-----1 -"'NR' + <LOQ I <LOQ---1. ·----I 

, 7 . .. NR . NR <LOQ 0.0009 <LOQ O 0009 
c---- 7 -+--0.0049 I <LOO I <LOO- I · ~ 
I UTC-10 I NR h0.00221 0.0019 . ---j 

10 __L NR 0.0016 _L _)._ <LUU 1-----.. \ 
I-- 10 NR NR 0.0023 . 0.0018 - <LOQ 0.0009 -J 
1----w ·-l'IR""""T 0.0010+-·· t-<r:ou--+--·-
I UTC -14 I 'll.0'045' L_ ··-.- <LOQ 1-· I <LOQ 1---1 
L-- 14 _J-----U.0088 I - '<LOQ I <LUU I I 

-,4- -I--U.0077 0.0069 <tgg- _J_ 0.0009----+- <LOQ __j__.....Q,OOO_g__J 
~-·-14- -U:0043 I . < <LOQ 
~----__l______ , ___ _J_ .,__l ___ _J 

BC = Blank corrected by substracling untreated control sample from treated sample 
UTC = Untreated control sample 
NR = No Result because of Chromatographic Interference 
LOQ = 0.0018 ug/cm2 
Recovery Correction Factors= 0.7369 for NC Data, 0.8118 for PA data and None for Ca Data 
Cloth Size= 5574 cm2 
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Appendix E - Post Application Non-Cancer Risks of Mancozeb 
Chemical: 
Risks: 
Date: 
Assessor: 

Spreadsheet# 
E1 
E2 
E3 
E4 
E5 
E6 
E7 
EB 
E9 
E10 
E11 
E12 
E13 
E14 
E15 
E16 
E17 
E18 
E19 
E20 
E21 
E22 
E23 
E24 
E25 
E26 
E27 
E28 
E29 
E30 

Spreadsheet# 
E31 
E32 
E33 

Mancozeb 

ShorUlntermediate Term 
10/23/2001 
TD 

Mancozeb 

Chronic Term 
10/23/2001 
TD 

Applicable TC Groups for Short and Intermediate Term Risk 
Asparagus (Using California Tomato DFR data) 
Asparagus (Using Florida Tomato DFR data) 
Banana (Using Florida Tomato DFR data to match climate) 
Christmas Tree (Using NY apple DFR data to match eastern climate) 
Christmas Tree (Using WA apple DFR data to match western climate) 
Corn (Using California Tomato DFR data) 
Corn (Using Florida Tomato DFR data) 
Cranberry ( Using New Apple DFR data to match climate) 
Cut flowers (Using Florida Greenhouse Tomato DFR data) 
Field row crop, Low/Medium (Using California Tomato DFR data to match western climate) 
Field row crop, Low/Medium (Using Florida Tomato DFR data to match eastern climate) 
Grapes (Using California Grape DFR Data) 
Grapes (Using New York Apple DFR Data) 
Ornamental Plants (Using Florida Greenhouse Tomato DFR data) 
Papaya (Using Florida Tomato DFR data to match climate) 
Tobacco Seedlings (Using Greenhouse Tomato DFR Data) 
Tobacco Fields (Using Florida Tomato DFR Data) 
Tomato (Using California Tomato DFR Data) 
Tomato (Using Florida Tomato DFR Data) 
Tree, "fruit", Deciduous (Using New York Apple DFR Data and Extended Application Schedule) 
Tree, "fruit'', Deciduous (Using New York Apple DFR Data and Prebloom Application Schedule) 
Tree, "fruit", Deciduous (Using Washington Apple DFR Data and Extended Application Schedule) 
Tree, "fruit", Deciduous (Using Washington Apple DFR Data and Prebloom Application Schedule) 
Turf/Sod (Using North Carolina TTR data) 
Turf/Sod (Using Pennsylvania TTR data) 
Turf/Sod (Using California TTR data) 
Vegetable, "cucurbit" (Using California Tomato DFR data) 
Vegetable, ''cucurbit" (Using Florida Tomato DFR data) 
Vegetable, "root" (Using California Tomato DFR data) 
Vegetable, "root" (Using Florida Tomato DFR data) 

Applicable TC Groups for Chronic Term Risk 
Greenhouse Cut Flowers 
Greenhouse Ornamental Plants 
Greenhouse Tomatoes 

Toxicology & Exposure Factor Inputs: Short and Intermediate Term Chronic Term 
NOAEL 
Adult Exposure Duration (hrs/day): 
Adult Body Weight (kg): 
Mancozeb Dermal Absorption Factor 

9.24 
8 

70 
0.01 

4.38 
8 

70 
0.01 
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Spreadsheet E1 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

Very Low 
Low 
Medium 
High 
Very High 

Mancozeb 
ShorVlntermediate Term 
10/23/2001 
Stem and stalk Vegetables - West 
Aparagus 
1.6 

Groundboorri Tomatos ill CA (MR1D 449596-03) 
Mancozeb 

-0.142 
6.77 
1.6 

0.005 

J Transfer Coefficients (cm2/hour) IActivities 
Used For RA Ranae 
N/A N/. 
300 140 to 290 
500 364 to 1908 
1000 364 to 1908 
NIA N/A 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting and pruning artichokes 
N/A 

Comments: Apply only on asparagus ferns after spears have been harvested. Repeat 4 times at ten day intervals. PHI = 120 days (west), 180 days (east) 

DAT DFR LEVELS MANCOZEB DOSE SHORT/INTERMEDIATE TERM MOE 
(uo/cm2l tma/ka/dav) 

Studv Data 1 Adiusted For Rate Low Exoosure I Medium Exoosure I Hiah Exoosure Low Exoosure 1 Medium Exoosure 1 Hiah Exnosure 
" 

,......,...,,. ",, """"" """"" ............ ,..,,.., ..... ,..,,.., ... ,., ..... 
1 5.874 5.874 0.0020 0.0034 0.0067 4588 2753 1376 
2 5.096 5.096 0.0017 0.0029 0.0058 5288 3173 1586 
3 4.422 4.422 0.0015 0.0025 0.0051 6095 3657 1829 
4 3.836 3.836 0.0013 0.0022 0.0044 7025 4215 2108 
5 3.328 3.328 0.0011 0.0019 0.0038 8097 4858 2429 
6 2.888 2.888 0.0010 0.0017 0.0033 9332 5599 2800 
7 2.506 2.506 0.0009 0.0014 0.0029 10756 6454 3227 
8 2.174 2.174 0.0007 0.0012 0.0025 12397 7438 3719 
9 1.886 1.886 0.0006 0.0011 0.0022 14289 8573 4287 
10 1.636 1.636 0.0006 0.0009 0.0019 16469 9881 4941 
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Appendix E - Post Application Non-Cancer Risks of Mancozeb 
Chemical: 
Risks: 
Date: 
Assessor: 

Spreadsheet# 
E1 
E2 
E3 
E4 
E5 
E6 
E7 
EB 
E9 

E10 
E11 
E12 
E13 
E14 
E15 
E16 
E17 
E18 
E19 
E20 
E21 
E22 
E23 
E24 
E25 
E26 
E27 
E28 
E29 
E30 

Spreadsheet# 
E31 
E32 
E33 

Mancozeb 

Short/Intermediate Term 
10/23/2001 
TD 

Mancozeb 

Chronic Term 
10/23/2001 
TD 

Applicable TC Groups for Short and Intermediate Term Risk 
Asparagus (Using California Tomato DFR data) 
Asparagus {Using Florida Tomato DFR data) 
Banana (Using Florida Tomato DFR data to match climate) 
Christmas Tree (Using NY apple DFR data to match eastern climate) 
Christmas Tree (Using WA apple DFR data to match western climate) 
Corn (Using California Tomato DFR data) 
Corn (Using Florida Tomato DFR data) 
Cranberry ( Using New Apple DFR data to match climate) 
Cut flowers (Using Florida Greenhouse Tomato DFR data) 
Field row crop, Low/Medium (Using California Tomato DFR data to match western climate) 
Field row crop, Low/Medium (Using Florida Tomato DFR data to match eastern climate) 
Grapes (Using California Grape DFR Data) 
Grapes (Using New York Apple DFR Data) 
Ornamental Plants (Using Florida Greenhouse Tomato DFR data} 
Papaya (Using Florida Tomato DFR data to match climate) 
Tobacco Seedlings (Using Greenhouse Tomato DFR Data) 
Tobacco Fields (Using Florida Tomato DFR Data) 
Tomato (Using California Tomato DFR Data) 
Tomato (Using Florida Tomato OFR Data) 
Tree, "fruit", Deciduous (Using New York Apple DFR Data and Extended Application Schedule) 
Tree, "fruit", Deciduous (Using New York Apple DFR Data and Prebloom Application Schedule) 
Tree, "fruit", Deciduous {Using Washington Apple DFR Data and Extended Application Schedule) 
Tree, "fruit", Deciduous (Using Washington Apple DFR Data and Prebloom Application Schedule) 
Turf/Sod (Using North Carolina TTR data) 
Turf/Sod (Using Pennsylvania TTR data) 
Turi/Sod (Using California TTR data) 
Vegetable, "cucurbit" (Using California Tomato DFR data} 
Vegetable, "cucurbit" (Using Florida Tomato DFR data) 
Vegetable, "root" (Using California Tomato DFR data) 
Vegetable, "root" (Using Florida Tomato DFR data) 

Applicable TC Groups for Chronic Term Risk 
Greenhouse Cut Flowers 
Greenhouse Ornamental Plants 
Greenhouse Tomatoes 

Toxicology & Exposure Factor Inputs: Short and Intermediate Term Chronic Term 
NOAEL 
Adult Exposure Duration (hrs/day): 
Adult Body Weight (kg): 
Mancozeb Dermal Absorption Factor 

9.24 
8 

70 
O.Q1 

4.38 
8 

70 
O.Q1 

::c 
m 
c 
~ 
" 0 a. 
"' 0 
"' :::i -"' ~ 
(/) 

"' ~ ;;;· 
"' w 
"' ~ 
(/) 

" ;;;· 
:::i 

" "' 
~ 
< 
~· 

·::!! 
iii' 

~ 
CD 
CD 
CD 

"' CD 

"lJ 

"' IC 

"' 
"' w 
~ 

a 
"" w 
"' 

231



Spreadsheet E1 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] {ug/cm2): 
Study Application Rate {lb ai/A): 
limit of Quantification (ug/cm2): 

Transfer Coefficients 
ExpriSure POtentiaf 

Ver}l"Low 
Low 
Medium 
High 
Very High 

Mancozeb 
Short/Intermediate Term 
10/23/2001 
Stem and stalk Vegetables ~ West 
Apa rag us 
1.6 

Groundboom Tomatos in CA (MRID 449596-03) 
Mancozeb 

-0.142 
6.77 
1.6 

0.005 

I TranSIBr CoeffiCients fCn12/hou0 I Activities 
Used For RA RanQe 
NIA NIA 
300 140 to 290 
500 364 to 1908 
1 000 364 to 1908 
NIA N/A 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting and pruning artichokes 
NIA 

Comments: Apply only on asparagus ferns after spears have been harvested. Repeat 4 times at ten day intervals. PHI= 120 days (west), 180 days (east) 

DAT DFR LEVELS MANCOZEB DOSE SHORT/INTERMEDIATE TERM MOE 

" 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Studv Data 
"""'""" 6.170 
5.874 
5.096 
4.422 
3.836 
3.328 
2.888 
2.506 
2.174 
1.886 
1.636 

lun/cm2\ 
I Adiusted For Rate 

"'-,....,.n 6.770 
5.874 
5.096 
4.422 
3.836 
3.328 
2.888 
2.506 
2.174 
1.886 
1.636 

Low Exrnisure 
"""""' 0.0023 
0.0020 
0.0017 
0.0015 
0.0013 
0.0011 
0.0010 
0.0009 
0.0007 
0.0006 
0.0006 

(ma/kn/dav) 
I Medium Exnnsure I 

n """" 0.0039 
0.0034 
0.0029 
0.0025 
0.0022 
0.0019 
0.0017 
0.0014 
0.0012 
0.0011 
0.0009 

Hiah Exposure 
",..,.....,..., 0.0077 
0.0067 
0.0058 
0.0051 
0.0044 
0.0038 
0.0033 
0.0029 
0.0025 
0.0022 
0.0019 

Low Exoosure 
"""~ 3981 
4588 
5288 
6095 
7025 
8097 
9332 
10756 
12397 
14289 
16469 

1 Medium Exvosure 1 
"""'" 2388 
2753 
3173 
3657 
4215 
4858 
5599 
6454 
7438 
8573 
9881 

Hiah Exoosure 
~ . - . 1194 
1376 
1586 
1829 
2108 
2429 
2800 
3227 
3719 
4287 
4941 

I 
I 
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Spreadsheet E2 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (uglcm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
-Exposure Potenuar 

ery [ow 
Low 
Medium 
High 
Very High 

Mancozeb 
Short/Intermediate Term 
1012312001 
Stern and stalk Vegetables - East 
Aparagus 
1.6 

Groundboorn Tomatos in FL (MRID 425602-01) 
Mancozeb 

-0.085 
6.29 
2.5 

0.02 

I TraiiSfer C()efficieii1S(cm27Fi0ur)--1Activities 
Used For RA Ranae 
NIA NIA 
300 140 to 290 
500 364 to 1908 
1000 364 to 1908 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting and pruning artichokes 
NIA 

Comments: Apply only on asparagus ferns after spears have been harvested. Repeat 4 times at ten day intervals. PHI = 120 days (west), 180 days (east) 

D T MANCOZEB DFR LEVELS MANCOZEB DOSE SHORT/INTERMEDIATE TERM MOE 
u /cm2 m /k Ida 

Stud Data Ad'usted for Rate Low Ex osure Medium Ex osure Hi h Ex osure Low Ex osure Medium Ex osure Medium Exoosure 
0 6.290 4.026 0.0014 0.0023 0.0046 6695 4017 2008 
1 5.777 3.698 0.0013 0.0021 0.0042 7289 4373 2187 
2 5.307 3.396 0.0012 0.0019 0.0039 7935 4761 2381 
3 4.874 3.120 0.0011 0.0018 0.0036 8639 5184 2592 
4 4.477 2.865 0.0010 0.0016 0.0033 9406 5643 2822 
5 4.112 2.632 0.0009 0.0015 0.0030 10240 6144 3072 
6 3.777 2.417 0.0008 0.0014 0.0028 11149 6689 3345 
7 3.469 2.220 0.0008 0.0013 0.0025 12138 7283 3641 
8 3.187 2.039 0.0007 0.0012 0.0023 13214 7929 3964 
9 2.927 1.873 0.0006 0.0011 0.0021 14387 8632 4316 
10 2.688 1.721 0.0006 0.0010 0.0020 15663 9398 4699 
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Spreadsheet E3 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 

Mancozeb 
ShorVlntermediate Term 
1012312001 
Bunch and bundle 
bananas 
2.4 

Source: Groundboom To-mato Data for Florida (MRID 425602~01) 
Chemical: 
Slope of Semilog Regression: 
[Initial] (uglcm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 

Mancozeb 
-0.085 
6.29 
2.3 
0.02 

Exj:iosure Potential I lransrerGoeffiaents (Cffi2/holir!- I Activifies 
Used For RA Rancie 

Wry Low 
Low 
Medium 
High 
Very High 

Comments: 

DAT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

~ -NIA 
100 TBD 
1300 1346 to 2308 
2000 1346 to 2308 
NIA NIA 

NIA 
Irrigation, handweeding and scouting immature/low foliage plants 
Irrigation and scouting mature plants 
hand harvesting, stripping, training, thinning, topping, mechanical hop harvest 
NIA 

Bananas: Apply up to 2.4 lb ai/acre when leaves first appear and repeat every 14 to 21 days or as required. PHI:::: O days. 
Can-apply 24 lbs per acre per season (10 applications) 

MA COZEB DFR LEVELS SH RT/INTERMEDIATE TERM MOE 
'/cm2 

Stud Data Ad·usted for Rate Low Ex osure Medium Ex osure h Ex osure Low Ex osure Medium Exposure 
6.29 6.56 0.00075 0.0098 0.0150 12318 948 
5.78 6.03 0.00069 0.0090 0.0138 13411 1032 
5.31 5.54 0.00063 0.0082 0.0127 14601 1123 
4.87 5.09 0.00058 0.0076 0.0116 15896 1223 
4.48 4.67 0.00053 0.0069 0.0107 17306 1331 
4.11 4.29 0.00049 0.0064 0.0098 18842 1449 
3.78 3.94 0.00045 0.0059 0.0090 20513 1578 
3:47 3.62 0.00041 0.0054 0.0083 22333 1718 
3.19 3.33 0.00038 0.0049 0.0076 24315 1870 
2.93 3.05 0.00035 0.0045 0.0070 26472 2036 
2.69 2.81 0.00032 0.0042 0.0064 28820 2217 
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Spreadsheet E4 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial\ (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure-Potential 

Low 
Medium 
High 
Very High 

Mancozeb 
Short/Intermediate Term 
10/23/2001 
Conifers - East 
Christmas Trees 
3.2 

MRID 449596-02 (NY Apple airblast data) 
Mancozeb 

-0.074 
15.9 

5 
0.005 

Transfer Coeffi ient$C:rTI27hOur Activities 
Used For RA Ranae 
1000 -- 197 to 2302 
3000 1121 to 4929 
8000 5806 to 9835 
NIA N/A 

Irrigation, scouting, hand weeding 
Shearing 
harvesting, bagging, tying, 
N/A 

Comments: Begin application in spring or early summer before infection occurs and repeat after heavy rains or at two week intervals as long as needed. 
Major disease problem in NC is phytopthora root rot. Fungicide is only used in transplants bed due to cost. Mancozeb is not listed in crop profile. 

DAT MANCOZEB DFR LEVELS MANCOZEB DOSE I SHORT/INTERMEDIATE TERM MOE 

-0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Studv Data . - --15.90 
14.77 
13.71 
12.73 
11.83 
10.98 
m20 
9.47 
8.80 
8.17 
7.59 

lua/cm2\ 
I ETU 

·- . -10.18 
9.45 
8.78 
8.15 
7.57 
7.03 
6.53 
6.06 
5.63 
5.23 
4.86 

Low Exnosure - -.. -O.Of16 
0.0108 
0.0100 
0.0093 
0.0087 
0.0080 
0.0075 
0.0069 
0.0064 
0.0060 
0.0055 

I 

lma/ka/dav\ 
Med Exnosure - -- . -0.0349 

0.0324 
0.0301 
0.0279 
0.0260 
0.0241 
0.0224 
0.0208 
0.0193 
0.0179 
0.0166 

I Hinh Exnosure 
- ----0:0930 
0.0864 
0.0802 
0.0745 
0.0692 
0.0643 
0.0597 
0.0554 
0.0515 
0.0478 
0.0444 

I Low Exnosure --795 
856 
921 
992 
1068 
1150 
1239 
1334 
1436 
1546 
1665 

I Med. Exoosure 1 ---265 
285 
307 
331 
356 
383 
413 
445 
479 
515 
555 

Hiah Exoosure --99 
107 
115 
124 
134 
144 
155 
167 
180 
193 
208 
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I 

Spreadsheet ES 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered 
Label Application Rate (lb ai/A): 

DFR 08.ta Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

[ow 
Medium 
High 
Very High 

Mancozeb 
Short/Intermediate Term 
1012312001 
Conifers - West 
Christmas Trees 
3.2 

MRID 449596-02 (WA Apple airblast data) 
Mancozeb 

-0.032 
16.5 

5 
0.005 

lransfef Coeffici, 
USed For RA 
1000 
3000 
8000 
NIA 

its (cm2/tlour 
Ranae 
197 to 2302 
1121 to 4929 
5806 to 9835 
NIA 

Activities 

Jrrigati0/1, scoutiilg, hand weeding, 
Shearing 
harvesting, bagging, tying 
NIA 

Comments: Begin application in spring or early summer before infection occurs and repeat after heavy rains or at two week intervals as long as needed. 
Fungicides are used primarily for Swiss Needle Cast with the most important being chlorothalonil. Mancozeb is effective only for low to moderate disease pressure. 

DAT 

-0 
1 
2 
3 
4 
5 
6 
7 
e 
9 
10 

MANCOZEB DFR LEVELS 

Studv Data ..... ~ ... 16.50 
15.98 
15.48 
14.99 
14.52 
14.06 
13.62 
13.1 g 
12.77 
12.37 
11.98 

1 Adiusted For Rate .. " ~,... T0.56 
10.23 
9.91 
9.59 
9.29 
9.00 
8.72 
8.44 
8.17 
7.92 
7.67 

MANCOZEB DOSE 

Low Exoosure 1 Med Exoosure 1 
",., .. ,.. .. ll:0121 
0.0117 
0.0113 
0.0110 
0.0106 
0.0103 
0.0100 
0.0096 
0.0093 
0.0090 
0.0088 

... """" 0.0362 
0.0351 
0.0340 
0.0329 
0.0319 
0.0309 
0.0299 
0.0289 
0.0280 
0.0271 
0.0263 

Hiah t:xoosure ............ ~ 0.0965 
0.0935 
0.0906 
0.0877 
0.0849 
0.0823 
0.0797 
O.Q772 
0.0747 
0.0724 
0.0701 

SHORT/INTERMEDIATE TERM MOE 

Low Exoosure r Med. Exoosure r ---766 
791 
816 
843 
870 
898 
928 
958 
989 

1021 
1054 

---255 
264 
272 
281 
290 
299 
309 
319 
330 
340 
351 

High Exoosure 
96 
99 
102 
105 
109 
112 
116 
120 
124 
128 
132 

I 
I 
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Spreadsheet E6 

Chemical: 
Risks: 
Date: 
lransfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] {ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure-Potential 

Medium 
High 
Very High 

Mancozeb 
ShorUJntermediate Term 
10/23/2001 
Field/row crop, tall - West 
Field Corn," Sweetcorn 
1.2 

Groundboom Tomatos in CA (MRlD 449596-03) 
Mancozeb 

-0.142 
6.77 
1.65 

0.005 

J Transfer Coefficients (cm2/hour) JActivities 
Used For RA Ranoe 
400 418 to 1980 
1000 418 to 1980 
17000 6748 to 25254 

scoutinQ, weedin-g more mature/foliaged plants 
scouting, irrigation, weeding mature/full foliage plants 
sweetcorn hand harvest or detasseling 

Comments: Start applications when disease first appears and repeat at 4 to 7 day intervals. PHI = 7 days for sweet corn and 40 days for field corn 

DAT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Can apply 12 pounds per season to field corn (east and west). Can apply 18 pounds per season (east) and 6 pounds per season (west) to sweet corn. 

MANGOZEB DFR LEVELS 

Studv Data 
6.8 
5.9 
5.1 
4.4 
3.8 
3.3 
2.9 
2.5 
2.2 
1.9 
1.6 

ua/cm2 
ACliusted For Rate 

4.9 
4.3 
3.7 
3.2 
2.8 
2.4 
2.1 
1.8 
1.6 
1.4 
1.2 

Med Exposure 
0.00225 
0.00195 
0.00169 
0.00147 
0.00128 
0.00111 
0.00096 
0.00083 
0.00072 
0.00063 
0.00054 

MANCOZEB DOSE 

VH Exposure 
0.09566 
0.08300 
0.07201 
0.06248 
0.05421 
0.04703 
0.04080 
0.03540 
0.03072 
0.02665 
0.02312 

SHORT/INTERMEDIATE TERM MO~ 

Med Exposure 
4105 
4732 
5453 
6286 
7245 
8350 
9624 
11092 
12785 
14735 
16984 

VH Exposure 
97 
111 
128 
148 
170 
196 
226 
261 
301 
347 
400 
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Spreadsheet E7 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial} (ug/cm2): 
Study Applfcation Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potentiaf 

MeOium 
High 
Very High 

Mancozeb 
Short/Intermediate Term 
10/23/2001 
Fieldfrow crop, tall - East 
Field Corn, Sweetcorn 
1.2 

Groundboom Tomatos in FL (MRID 425602-01) 
Mancozeb 

-0.085 
6.29 
2.5 
0.02 

fU TrarIBfer CoefffCTents ( Crn271lour) -IACtiVities 
Used For RA I Ranae 
400 418 to-1980 
1000 ~8~1000 
17000 67 48 to 25254 

scouting, weeding m·ore mature/foliaged plants 
scouting, irrigation, weeding mature/full foliage plants 
sweetcorn hand harvest or detasseling 

Comments: Start applications when disease first appears and repeat at 4 to 7 day intervals. PHI = 7 days for sweet corn and 40 days for field corn 
Can apply 12 pounds per season to field corn (east and west). Can apply 18 pounds per season (east) and 6 pounds per season (west) to sweet corn. 

I DAT MANCOZEB DFR LEVELS MANCOZEB DOSE SHORT/INTERMEDIATE TERM MOE 

-0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Studv Data --6.3 
5.8 
5.3 
4.9 
4.5 
4.1 
3.8 
3.5 
3.2 
2.9 
2.7 

fuo/cm2\ 
1 Adiusted For Rate --3.0 

2B 
25 
2.3 
2.1 
2~ 
1.8 
1.7 
1.5 
1A 
1.3 

Med Exoosure 
0.00138 
0.00127 
0.00116 
0.00107 
0.00098 
0.00090 
0.00083 
0.00076 
0.00070 
0.00064 
0.00059 

I 

fmo/ko/dav\ 
Hiah Exoosure 

0.00345 
0.00317 
0.00291 
0.00267 
0.00246 
0.00226 
0.00207 
0.00190 
0.00175 
0.00161 
0.00147 

I VH Exoosure 
,.. ,..,..,..,..,.. 
0:-05866 
0.05388 
0.04949 
0.04546 
0.04175 
0.03835 
0.03522 
0.03235 
0.02972 
0.02730 
0.02507 

Med Exoosure ...... ~.-6695 
7289 
7935 
8639 
9406 
10240 
11149 
12138 
13214 
14387 
15663 

I Hiah Exnosure 
,..,..-~ 

2678 
2915 
3174 
3456 
3762 
4096 
4459 
4855 
5286 
5755 
6265 

I VH Exnosure 
. --158 
171 
187 
203 
221 
241 
262 
286 
311 
339 
369 

I 
I 
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Spreadsheet E8 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Applicatlon Rate of Crop (lb ai/A): 

DFR Data Summary: 
Bource: 
Chemical 
Slope of Semilog Regression: 
{Initial) {uglcrn2): 
Study Application Rate (lb ai/A): 
Umit of Quantification (ug/cm2): 

Transfer Coefficients 

Mancozeb 
Short/Intermediate Term 
10/23/2001 
Berry, Low 
Cranberries 
4.8 

NY Apple Data (MRID44959il-01) 
Mancozeb 

-0.074 
15.9 

5 
0.005 

Exposure Potential h TranSferCOefficierrtS {Cri127h0Ui/ · -pctivities 
Used For RA Ranae 

Vei"f[ow 
low 
Medium 
High 
Very High 

Comments: 

Dill 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

NIA N/, 
400 400 to 1800 
NIA NIA 

1500 400 to 1800 
NIA N/A 

NIA 
Jrrfgation, scouting, weeding, pruning, thinning, rake harvest of cranberries, mulching 
NIA 
for blueberries or strawberries: harvesting, hand pruning, pinching, training 
NIA 

Start appllcations at early bloom and repeat at 7 to 1 o intervals as required. PHI = 30 days. 
Can apply 14.4 lbs/acre per season (3 applications) 

MANCOZEB DFR LEVElS 
ua/cm2 

Study Dc:ifa 
15.9 
14.8 
13.7 
12.7 
11.8 
11.0 
10.2 
9.5 
8.8 
8.2 
7.6 

Adjusted for.Rate 
15.3 
14.2 
13.2 
12.2 
11.4 
10.5 
9.8 
9.1 
8.4 
7.8 
7.3 

Rh:1h Exposure 
0.0262 
0.0243 
0.0226 
0.0210 
0.0195 
0.0181 
0.0168 
0.0156 
0.0145 
0.0134 
0.0125 

SHORT/INTERMEDIATE TERM MOT 

LOw Exoosure 
1324 
1426 
1535 
1653 
1780 
1917 
2064 
2223 
2394 
2577 
2775 

Hiah Exoosure 
353 
380 
409 
441 
475 
511 
550 
593 
638 
687 
740 
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Spreadsheet E9 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (uglcm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
ExposurePotenflal 

Very [ow 
Low 
Medium 
High 
Very High 

Mancozeb 
ShorUlntermediate Term 
1012312001 
Cut Flowers 
Floriculture Crops 
1.6 

Handwand Tomatoes in a FL Greenhouse {MRlD 449617~01Y 
Mancozeb 

-0.068 
5.1 
2.3 

0.005 

( Transfer Coefficients (cm2/hour) ~ctivities 
Used For RA Ranae 
NIA N7A 
2500 2400 to 13000 
4000 2400 to 13000 
7000 2400 to 13000 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature/low foliage plants 
Irrigation, scouting mature/high foliage plants 
hand harvesting, pruning, thinning, pinching 
NIA 

Comments: Begin spraying when plants are well leafed out or at disease onset and continue at 7 to 1 O intervals throughout season. 
There are no limits on the number of applications. 

DAT MANCOZEB DFR LEVELS I MANCOZEB DOSE SHORT/INTERMEDIATE TERM MOE 
lualcm2t lmolkaldavt I 

Studv Data 1 Adiusted for Rafe 1 Low Exoosure I Medium Exoosure 1 Hiah Exnosure Low Exnosure 1 Medium Exnosure 1 Hiah Exnosure I 
-(J 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

- . 5.1 
4.8 
4.5 
4.2 
3.9 
3.6 
3.4 
3.2 
3.0 
2.8 
2.6 

- -3.5 
3.3 
3.1 
2.9 
2.7 
2.5 
2.4 
2.2 
2.1 
1.9 
1.8 

--. -· 0.0101 
0.0095 
0.0088 
0.0083 
0.0077 
0.0072 
0.0067 
0.0063 
0.0059 
0.0055 
0.0051 

- -· --0.0162 
0.0152 
0.0142 
0.0132 
0.0124 
0.0115 
0.0108 
0.0101 
0.0094 
0.0088 
0.0082 

- --- . 0.0284 
0.0265 
0.0248 
0.0231 
0.0216 
0.0202 
0.0189 
0.0176 
0.0165 
0.0154 
0.0144 

912 
976 

1044 
1118 
1196 
1281 
1371 
1467 
1570 
1681 
1799 

---570 
610 
653 
699 
748 
800 
857 
917 
982 
1051 
1125 

---326 
348 
373 
399 
427 
457 
490 
524 
561 
600 
643 
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Spreadsheet E1 O 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
-Source; 
Chemical: 
Slope of Semilog Regression; 
[Initial] (u91cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2}: 

Transfer Coefficients 
Exposlire Pritential 

Very Low 
Low 
Medium 
High 
Very High 

Mancozeb 
ShorUlntermediate Term 
10/23/2001 
Field/row crop, low/medium - West 
Small grains (Barley, oats, rye, triticale, wheat) cotton, fennel, peanuts, sugarbeets 
1.6 

Groundboom Tomatos in CA (MRID 449596-03) 
Ma.ncozeb 

-0.142 
6.77 
1.65 

0.005 

I lrariSIBr C09ffici8ilts (Cm2/n0ur) -- IActivitles 
Used For RA RanQe 
NIA - NTA 
100 TBD 
1500 486 to 2760 
2500 486 to 2760 
N/A N/A 

NIA 
Irrigation, scouting, thinning, weeding immature/low foliage plants 
Irrigation, scouting, weeding mature/high foliage plants 
hand harvesting 
N/A 

Comments: Small Grains - Start applications at disease onset or when plants are in tillering to joijnting stage and repeat at 7 to 10 day intervals for three applications. 
Cotton - Start applications when rust appears and repeat at 10 to 14 day intervals until disease threat passes or until bolls open. PHI= 45 days. 
Fennel - Start applications when disease first appears and repeat at 10 to 14 day intervals. PHI= 14 days. 
Peanuts - Start applications when disease first appears and repeat at 10 to 14 day intervals. PHI= 14 days. 
SugarBeets - Start applications when disease first appears and repeat at 10 to 14 day intervals. PH\= 14 days. 

PHI = 26 days. 

DAT MANCO EB DOSE SHORT/INTE MEDIATE TERM MOE 

Stud Data Ad"usted for Rate Low Ex osure Medium Ex osure Hi h Ex osure Low Ex osure Medium Ex osure Hi h Ex osure 
0 6.77 6.56 0.00075 0.0113 0.0 88 12316 821 493 
1 5.87 5.70 0.00065 0.0098 0.0163 14195 946 568 
2 5.10 4.94 0.00056 0.0085 0.0141 16360 1091 654 
3 4.42 4.29 0.00049 0.0074 0.0123 18857 1257 754 
4 3.84 3.72 0.00043 0.0064 0.0106 21734 1449 869 
5 3.33 3.23 0.00037 0.0055 0.0092 25050 1670 1002 
6 2.89 2.80 0.00032 0.0048 0.0080 28872 1925 1155 
7 2.51 2.43 0.00028 0.0042 0.0069 33277 2218 1331 
8 2.17 2.11 0.00024 0.0036 0.0060 38354 2557 1534 
9 1.89 1.83 0.00021 0.0031 0.0052 44206 2947 1768 

10 1.64 1.59 0.00018 0.0027 0.0045 50951 3397 2038 
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Spreadsheet E11 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (uglcm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

Ve-ry Low 
Low 
Medium 
High 
Very High 

Mancozeb 
ShorUlntermediate Term 
1012312001 
Field/row crop, low/medium - East 
Small grains (Barley, oats, rye, triticale, wheat) cotton. fennel, peanuts, sugarbeets 
1.6 

Groundboom Tomatos in FL (MRlD 425602-01) 
Mancozeb 

-0.085 
6.29 
2.5 
0.02 

NIA. N7A 
100 TBD 
1500 486 to 2760 
2500 486 to 2760 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature/low foliage plants 
Irrigation, scouting, weeding mature/high foliage plants 
hand harvesting 
NIA 

Comments: Small Grains - Start applications at disease onset or when plants are in tillering to joijnting stage and repeat at 7 to 1 o day intervals for three applications. 
Cotton -Start applications when rust appears and repeat at 10 to 14 day intervals until disease threat passes or until bolls_open. PHI= 45 days. 
Fennel - Start applications when disease first appears and repeat at 10 to 14 day intervals. PHI = 14 days. 
Peanuts - Start applications when disease first appears and repeat at 10 to 14 day intervals. PHI == 14 days. 
SugarBeets - Start applications when disease first appears and repeat at 10 to 14 day intervals. PHI= 14 days. 

PHI = 26 days. 

DAT MANCOZEB DFR LEVELS MANCOLEB DOSE SHOtff/INTERMEDIATE TERM MOE 

" 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Studv Data -" 6:3 
5.8 
5.3 
4.9 
4.5 
4.1 
3.8 
3.5 
3.2 
2.9 
2.7 

(uolcm2l 
1 Adiusted for Rate .. 4.0 

3.7 
3.4 
3.1 
2.9 
2.6 
2.4 
2.2 
2.0 
1.9 
1.7 

Low Exposure 
0.00046 
0.00042 
0.00039 
0.00036 
0.00033 
0.00030 
0.00028 
0.00025 
0.00023 
0.00021 
0.00020 

£ma/kn/dav) 
I Medium Exoosure I 

n """" 0.0069 
0.0063 
0.0058 
0.0053 
0.0049 
0.0045 
0.0041 
0.0038 
0.0035 
0.0032 
0.0029 

Hlah Exposure 
n n~A,,. 0.0115 
0.0106 
0.0097 
0.0089 
0.0082 
0.0075 
0.0069 
0.0063 
0.0058 
0.0054 
0.0049 

Low Exposure 
""""~ 20084 
21866 
23806 
25918 
28217 
30720 
33446 
36413 
39643 
43160 
46989 

I Medium Exoosure I .......... ,.,, T339 
1458 
1587 
1728 
1881 
2048 
2230 
2428 
2643 
2877 
3133 

Hinh Exoosure ---803 
875 
952 
1037 
1129 
1229 
1338 
1457 
1586 
1726 
1880 
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Spreadsheet E12 

Chemical: 
· Rlsks: 

Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb aifA): 

DFR Data Summary 
Source: 
Chemical 

[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
ExpoSure Potential 

Mancozeb 
Short/Intermediate Term 
10/23/2001 
Vine/trellis - West 
Grapes (various types) 
2 

CAAirblast Grape Data (MRID 449596-01) 
Mancozeb 
-0.039 
4.53 
2 
0.005 

11a11;;.1"'' vvc•••..,•c::11•;;o "'''L'''vu• Activities 
1 , __ .... 1:"-- /\ ---~ 

NIA Ver/Low 
Low 
Medium 
High 

Hedging, irrigation, scouting, hand weeding, training/tying blueberries 
Scouting, training, tying 

Very High (VH) 

Comments: 

DAT 

hand harvest, leaf pulling, thinning, pruning, training/tying grapes 
grape girdling and cane turning 

Apply starting when new shoots are 1" long. Repeat when shoots are 3-5" long and 8-10" long. 
Can apply 6.0 lbs ai/acre per year (3 applications) 

MANCOZEB DFR LEVELS MANCOZEB DOSE 
(ua/cm2\ Cma/ka/dav\ 

SHORT/INTERMEDIATE TERM MOE 

Studv Data 1 Adiusted for Rate Low Exoosure 1 Med Exoosure 1 Hiah Exoosure 1 VH Exoosure Low Exoosure 1 Med Exoosure 1 Hiah Exoosure I vH Exoosure -0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

. --4.53 
~~ 
4.19 
~ro 

3.~ 
3.n 
3M 
3M 
3~ 
3.19 
3.ITT 

. --4.53 
4.36 
4.19 
4.03 
3.88 
3.73 
3.58 
3.45 
3.32 
3.19 
3.07 

- ----0.0026 
0.0025 
0.0024 
0.0023 
0.0022 
0.0021 
0.0020 
0.0020 
0.0019 
0.0018 
0.0018 

- ----0.0052 
0.0050 
0.0048 
0.0046 
0.0044 
0.0043 
0.0041 
0.0039 
0.0038 
0.0036 
0.0035 

-----0.0259 
0.0249 
0.0239 
0.0230 
0.0221 
0.0213 
0.0205 
0.0197 
0.0189 
0.0182 
0.0175 

---·-0.0518 
0.0498 
0.0479 
0.0461 
0.0443 
0.0426 
0.0410 
0.0394 
0.0379 
0.0364 
0.0351 

___ ,., 
3570 
3711 
3859 
4013 
4172 
4338 
4511 
4690 
4877 
5070 
5272 

·---1785 
1856 
1930 
2006 
2086 
2169 
2255 
2345 
2438 
2535 
2636 

--· 357 
371 
386 
401 
417 
434 
451 
469 
488 
507 
527 

,.. 
f78 
186 
193 
201 
209 
217 
226 
235 
244 
254 
264 
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Spreadsheet E13 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
{Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ugfcm2): 

Transfer Coefficients 
Exposure Potentia-1 

Very low 
Low 
Medium 
High 
Very High (VH) 

Mancozeb 
Short/Intermediate Term 
10/23/2001 
Vine/trelfis - East 
Grapes (various types) 
3.2 

NY Airblast Apple Data (MRlD 449596-02) 
Mancozeb 
-0.074 
15.9 
5 
0.005 

( TransIBrCcieffiClerrts (cm27hourf-1Activifies 
Used For RA RanQe 
NIA ---i;i)"A 
500 197 to 2302 
1000 197 to 2302 
5000 TBD 
10000 TBD 

NIA 
Hedging, irrigation, scouting, hand weeding, training/tying blueberries 
Scouting, training, tying 
hand harvest, leaf pulling, thinning, pruning, training/tying grapes 
grape girdling and cane turning 

Comments: Apply starting when new shoots are 1" long. Repeat when shoots are 3-5" long, 8-10" long and then at 7 to 10 day intervals until fruit is set. 
Can apply 19.2 lbs/ai/Acre per year (6 applications). 

DAT MANCOZEB DFR LEVELS MANCOZEB DOSE SHORT/INTERMEDIATE TERM MOE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

ug/cm2 
Adjusted for Rate 

10.18 
9.45 
8.78 
8.15 
7.57 
7.03 
6.53 
v.06 
5.63 
5.23 
4.86 

Low Ex osure 
0.0058 
0.0054 
0.0050 
0.0047 
0.0043 
0.0040 
0.0037 
0.0035 
0.0032 
0.0030 
0.0028 

m /k /da 
Med Ex osure Hi h x osure 

0.0116 0.0581 
0.0108 0.0540 
0.0100 0.0501 
0.0093 0.0466 
0.0087 0.0433 
0.0080 0.0402 
0.0075 0.0373 
0.0069 0.0346 
0.0064 0.0322 
0.0060 0.0299 
0.0055 0.0277 

VH Ex osure Low Ex osure Med Ex osure Hi h Ex osure 
.1163 1589 795 159 

0.1080 1711 856 171 
0.1003 1843 921 184 
0.0931 1984 992 198 
0.0865 2136 1068 214 
0.0803 2300 1150 230 
0.0746 2477 1239 248 
0.0693 2667 1334 267 
0.0643 2872 1436 287 
0.0597 3093 1546 309 
0.0555 3331 1665 333 

VH Ex osure 
79 
86 
92 
99 
107 
115 
124 
133 
144 
155 
167 
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Spreadsheet E14 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summar 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial! (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

- Very Low 
Low 
Medium 
High 

Mancozeb 
ShorUlntermediate Term 
1012312001 
Ornamentals 
Ornamental Plants Excluding Cut Flowers 
1.6 

Handwand TOrYiatoes in a NC Greenhouse (MRID 449617-01 
Mancozeb 

-0.068 
5.1 
2.3 

0.005 

~ansfer Coefficients (cm2/hour) (Activities 
Used For RA RanQe 
~ NIA 
110 NIA 
175 NIA 
400 NIA 

NIA 
Outdoor Ornamental Pruning on citrus, tying (ARTF043) 
Greenhouse hand pinching on mums (ARTF039) 
Moving Ornamentals in 5 to 15 Gallon Pots {ARTF044) 

Comments: Begin spraying when plants are well leafed out or at dlsease onset and continue at 7 to 10 intervals throughout season. 
There are no limits on the number of applications. 

DAT MANCOZEB DFR LEVELS MANCOZEB DOSE 
(uolcm2l (molkoldavl 

ShorUlntermediate Term MOE I Studv Data I Adiusted for Rate Low t:xoosure 1 Medium Exoosure I Hiah Exoosure Low Exoosure 1 Medium c:xoosure I Hiah Exoosure 
n "' O< n nnnA n n n7 n nn~t::. 'Jn717 1,,n?? i:;~Q7 
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Spreadsheet E15 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potentlal 

Low 
Medium 
High 
Very High 

Mancozeb 
Short/Intermediate Term 
10/23/2001 
Evergreen Fruit Trees 
Papaya 

2 

MRID 425602-01 (1991-FL Tomato GrOundboOm data) 
Mancozeb 

-0.085 
6.29 
2.3 

0.02 

I Transfer Coeffici8nts(Cn121h0Uil p.ctivities 
Used For RA Ranae 
1000 197 to 2302 
3000 1121 to 4929 
8000 5806 to 9835 
NIA NIA 

lrriflatiofl,Scouting, hand weeding, thinning Christmas trees, 
harvesting, pruning, training, tying, thinning, cone pruning, 
harvesting, thinning, polination, bagging, tying, misc. hand labor, staking, topping, training 
NIA 

Comments: Start applications at flowering and continue at 14 to 21 day intervals. No PHI. 
Can apply 28 lbs ai/acre per year (14 applications). 

I DAT MANCOZEB DFR LEVELS MANCOZEB DOSE SHORT/INTERMEDIATE TERM MOE 

-0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Studv Data ---6.29 
5.78 
5.31 
4.87 
4.48 
4.11 
3.78 
3.47 
3.19 
2.93 
2.69 

luo/cm21 
1 Adiusted for Rate -·-5.47 

5.02 
4.61 
4.24 
3.89 
3.58 
3.28 
3.02 
2.77 
2.55 
2.34 

Low Exoosure 
""'"'"" 0.0063 
0.0057 
0.0053 
0.0048 
0.0044 
0.0041 
0.0038 
0.0034 
0.0032 
0.0029 
0.0027 

tmn/ko/davl 
I Medium Exoosure I 

" nA nn 0.0188 
0.0172 
0.0158 
0.0145 
0.0133 
0.0123 
0.0113 
0.0103 
0.0095 
0.0087 
0.0080 

Hiah Exoosure 
"'"'"'"" 0.0500 
0.0459 
0.0422 
0.0388 
0.0356 
0.0327 
0.0300 
0.0276 
0.0253 
0.0233 
0.0214 

Low Exoosure 
A .-.n 1478 
1609 
1752 
1908 
2077 
2261 
2462 
2680 
2918 
3177 
3458 

I Medium Exoosure I ·--493 
536 
584 
636 
692 
754 
821 
893 
973 
1059 
1153 

Hk:1h Exoosure ·--185 
201 
219 
238 
260 
283 
308 
335 
365 
397 
432 
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Spreadsheet E16 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DfR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
(Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

Mancozeb 
Short/Intermediate Term 
10/23/2001 
Tobacco 
Tobacco Seedlings 
1.96 

Handwand Tomatoes in a NC Greenhouse (MRID 449617~01) 
Mancozeb 

-0.068 
5.1 
2.3 

0.005 

~ TiailsferGOefficrents-(cm2/hour) J Activities 
Used For RA RanQe 

NIA VefYLow 
Low 

NIA- -- -----w7I 
100 TBD Irrigation, handweeding and scouting immature/low foliage plants 

Comments: Start applications when plants are dime size and repeat at 5 to 7 day intervals until transplanting. 

DAT MANCOZEB DFR L VELS SHORT/INTERMEDIATE TERM MOE 
u /cm2 

Stud Data Ad'usted for Rate Low Ex osure Medium Ex osure Hi h Ex osure 
n c: ~nn A '>A"' n nn r::: ~ '"' UJA 
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Spreadsheet E17 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
{Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ugfcm2): 

Transfer Coefficients 
Exposure Potential 

Very-Low 
Low 
Medium 
High 
Very High 

Mancozeb 
Short/Intermediate Term 
1012312001 
Tobacco 
Tobacco Field Crops 
1.5 

MRID 425602-0Tff991WOLJndboom FlfOmatOaata) 
Mancozeb 

-0.085 
6.29 
2.3 
0.02 

I Transfer CoemctenfS\Cin2/fiOWf-JACUVities 
Used For RA Ranae 
NIA NIA 
100 TBD 
1300 1346 lo 2308 
2000 1346 to 2308 
NIA NIA 

NIA 
Irrigation, handweeding and scouting immature/low foliage plants 
Irrigation and scouting mature plants 
hand harvesting, stripping, training, thinning, topping, mechanical hop harvest 
NIA 

Comments: Start applications when conditions favor development of blue mold and repeat at 5 to 7 intervals until threat subsides. 
Can apply 6.0 lbs ai per season. PHI = 21 days for flue cured tobacco and 30 days for other types. 

DAT 

0 

MANCOZEB DFR LEVELS 
ua/cm2 

studv Dcita Adiusted for Rate 
6.290 4.102 

Low Exoosure 
0:0005 

MANCOZEB DOSE 
mq/kq/da 

SHORTllNfERMEDIATE TERM MOE 

Low Exposure 
19709 
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Spreadsheet E18 

Chemical: 
Risk.$: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Labe! Application Rate (!b ai/A): 

DFR Data Summary 
Source: 
Chemic_al: 
Slope of Semilog Regression: 
[Initial] (ug/crn2): 
Study Application Rate (lb ai/A}: 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

Very Low 
Low 
Medium 
High 
Very High 

Mancozeb 
ShortJlntermediate Term 
10/23/2001 
Fruiting Vegetables ~ California 
Tomatoes 
1.6 

MRID 449596~03 (groundboom CA tomato data) 
Mancozeb 

-0.142 
6.77 
1.65 

0.005 

J TffinsferCoefficienfs (cm2/h0Ur) =lACfiVities 
Used For RA Ram::ie 
N/A - NIA 
500 486 to 2760 
700 TBD 
1 000 364 to 1908 
N/A N/A 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting, pruning, staking, tying 
N/A 

Comments: Start applications when seedlings emerge or transplants are set and repeat at 7 to 10 intervals throughout the season. PHI= 5 days 
Can apply 6.4 lbs ai/acre per year (4 applications) 

DAI MANCOZEB DFR LEVELS SHORT/INTERMEDIATE TERM MOE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Study Data 
lf770 
5.874 
5.096 
4.422 
3.836 
3.328 
2.888 
2.506 
2.174 
1.886 
1.636 

uo./cm2 
ETU 

6.065 
5.696 
4.942 
4.288 
3.720 
3.228 
2.800 
2.430 
2.108 
1.829 
1.587 

[ow Exposure 
0.01l38 
0.0033 
0.0028 
0.0025 
0.0021 
0.0018 
0.0016 
0.0014 
0.0012 
0.0010 
0.0009 

HiSh Exeosure 
0.0075 

I 
0.0065 
0.0056 
0.0049 
0.0043 
0.0037 
0.0032 
0.0028 
0.0024 
0.0021 
0.0018 

Low Ex2osure I Medium Exeosure I Hi9h Ex2osure 
2463 1759 1232 
2839 2028 1419 
3272 2337 1636 
3771 2694 1886 
4347 3105 2173 
5010 3579 2505 
5774 4125 2887 
6655 4754 3328 
7671 5479 3835 
8841 6315 4421 
10190 7279 5095 
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Spreadsheet E19 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb al/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
xposure Pi:>tenfial 

Very-Low 
Low 
Medium 
High 
Very High 

Mancozeb 
Short/Intermediate Term 
10/23/2001 
Fruitfng Vegetables - Florida 
Tomatoes 
2.4 

MRID 425602-01 (1991 groundboom FL tomato data) 
Mancozeb 

-0.085 
6.29 
2.3 
0.02 

( Transfer Coefficients (cm2/hour) (ACtivltles 
1 ised For RA Ranae 
I/A N7A 

500 486 to 2760 
700 TBD 
1000 364 to 1908 
N/A NIA 

N/A 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting, pruning, staking, tying 
NIA 

Comments: Start applications when seedlings emerge or transplants are set and repeat at 7 to 10 intervals throughout the season. PHI= 5 days 
Can apply 16.8 lbs ai/acre per year (7 applications). 

D T MANCOZEB DFR LEVELS SHORT/INTERMEDIATE TERM MOE 
u /cm2 

Stud Data Ad'usted for Rate Low osure Medium E osure h Ex osure Low Ex osure Medium Ex osure Hi h Ex osure -o--··--- 6.290 6.563 0.0038 0.0053 0.0075 24 4 1760 1232 
1 5.777 6.029 0.0034 0.0048 0.0069 2682 1916 1341 
2 5.307 5.537 0.0032 0.0044 0.0063 2920 2086 1460 
3 4.874 5.086 0.0029 0.0041 0.0058 3179 2271 1590 
4 4.477 4.672 0.0027 0.0037 0.0053 3461 2472 1731 
5 4.112 4.291 0.0025 0.0034 0.0049 3768 2692 1884 
6 3.777 3.941 0.0023 0.0032 0.0045 4103 2930 2051 
7 3.469 3.620 0.0021 0.0029 0.0041 4467 3190 2233 
8 3.187 3.325 0.0019 0.0027 0.0038 4863 3474 2431 
9 2.927 3.054 0.0017 0.0024 0.0035 5294 3782 2647 
10 2.688 2.805 0.0016 0.0022 0.0032 5764 4117 2882 
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Spreadsheet E20 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (!b aifA): 

DFR Data Summary 
Source: 
Chemical: 
Slope of SemUog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
!=xpoSUre Poteiltial 

Ve,Y Low (VL) 
Low 
Medium 
High 

Mancozeb 
Short/Intermediate Term 
10/23/2001 
Deciduous Tree Fruit - Eastern Extended Application Schedule 
Apples, crab apples, pears 
2.4 

MRID 449596-02 (NY airblast apple data) 
Mancozeb 

-0.074 
15.9 

5 
0.005 

I Transfer Coefficients (cm2/hour) JActivities 
Used For RA Ranqe 
100--·-- -- 100 

1 000 197 to 2302 
NIA N/A 
3000 1421 to 4393 

propping 
Irrigation, scouting, weeding 
N/A 
harvesting, pruning, training, tying, thinning 

Comments: Extended Schedule- Begin applications at 114to1/2 green tip and continue on a 7 to 10 day schedule through the second cover spray. PHI= 77 days. 
Can apply 16.8 lbs ai/acre per year (7 applications}. 

DAT 

" (j 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

MANCOZEB DFR LEVELS 

Studv Data . ., 15.9 
14.8 
13.7 
12.7 
11.8 
11.0 
10.2 
9.5 
8.8 
8.2 
7.6 

(uo/cm2) 
I Adiusted for Rate 

'" 7.6 
7.1 
6.6 
6.1 
5.7 
5.3 
4.9 
4.5 
4.2 
3.9 
3.6 

MANCOZtB DuSE 
/ma/ka/dav\ 

VL Exoosure I Low Exposure I Hiqh Exposure 
,... ... ,.,...,... 
0.0009 
0.0008 
0.0008 
0.0007 
0.0006 
0.0006 
0.0006 
0.0005 
0.0005 
0.0004 
0.0004 

,... ............. 0.0087 
0.0081 
0.0075 
0.0070 
0.0065 
0.0060 
0.0056 
0.0052 
0.0048 
0.0045 
0.0042 

- ----0:0262 
0.0243 
0.0226 
0.0210 
0.0195 
0.0181 
0.0168 
0.0156 
0.0145 
0.0134 
0.0125 

SHORT/INTERMEDIATE TERM MOE 

VL Exposure I Low Exposure I Hiqh Exposure 
. - -- . 10594 
11407 
12283 
13227 
14243 
15337 
16515 
17783 
19149 
20620 
22203 

. ---1059 
1141 
1228 
1323 
1424 
1534 
1651 
1778 
1915 
2062 
2220 

- --353 
380 
409 
441 
475 
511 
550 
593 
638 
687 
740 
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Spreadsheet E21 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression; 
[Initial] (uglcm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

very Low (VL) 
Low 
Medium 
High 

Mancozeb 
Short/Intermediate Term 
10/23/2001 
Deciduous Tree Fruit - Eastern Prebloom Application Schedule 
Apples, crab apples, pears 
4.8 

MRlD 449596-02 (NY ail-blast "apple data) 
Mancozeb 

-0.074 
15.9 

5 
0.005 

I TrallsferGoefTICients {Cn12/hoUr) I Activities 
Used For RA Ranae 
0-0- 100 

1000 197 to 2302 
N/A NIA 
3000 1421 to 4393 

propping 
Irrigation, scouting, weeding 
NIA 
pruning, training, tying 

Comments: Pre-Broom Scedule - Begin applications at 1/4 to 1/2 green tip and continue on a 7 to 10 day schedule through bloom. 
Can apply 19.2 lbs ai/acre per year (4 applications). 

DAT MANCOZEB DFR LEVELS SHORT/INTERMEDIATE ERM MOE 
u /cm2 

Stud Data Ad'usted for Rate VL Ex osure Hi h Ex osure VL Ex osure Low Ex osure Hi h Ex osure 
0 15.9 15.3 0.00174 0.0523 5297 530 177 
1 14.8 14.2 0.00162 0.0486 5704 570 190 
2 13.7 13.2 0.00150 0.0451 6142 614 205 
3 12.7 12.2 0.00140 0.0419 6613 661 220 
4 11.8 11.4 0.00130 0.0389 7121 712 237 
5 11.0 10.5 0.00120 0.0361 7668 767 256 
6 10.2 9.8 0.00112 0.0336 8257 826 275 
7 9.5 9.1 0.00104 0.0312 8892 889 296 
8 8.8 8.4 0.00097 0.0290 9574 957 319 
9 8.2 7.8 0.00090 0.0269 10310 1031 344 
10 7.6 7.3 0.00083 0.0250 11102 1110 370 
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Spreadsheet E22 

Chemical; 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered; 
Label Application Rate (lb a\fA): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semllog Regression: 
[Initial] (uglcm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
EXposure POfentTaf 

Very Low (VL) 
Low 
Medium 
High 

Mancozeb 
Short/Intermediate Term 
1012312001 
Deciduous Tree Fruit - Western Extended Application Schedule 
Apples, crab apples, pears 
2.4 

MRID 449596-02 (WA airblast apple data) 
Mancozeb 

-0.032 
16.5 

5 
0.005 

) Transfer Coefficients (cm2/hour) )Activities 
Used For RA Ranae 
100 -- -100 
1000 197 to 2302 
NIA NIA 
3000 1421 to 4393 

propping 
Irrigation, scouting, weeding 
NIA 
harvesting, pruning, training, tying, thinning 

Comments: Extended Schedule- Begin applications at 1/4 to 1/2 green tip and continue on a 7 to 10 day schedule through the second cover spray. PHI= 77 days. 
Can apply 16.8 lbs al/acre per year (7 applications). 

DAT I MANCvZEB DFR LEVELS MANCOZEB DOSE SHORT/INTERMEDIATE TERM MOE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

I Studv Data 
. - -T6.5 
16.0 
15.5 
15.0 
14.5 
14.1 
13.6 
13.2 
12.8 
12.4 
12.0 

ruo/cm2l 
r Adiusted for Rate 

7.9 
7.7 
7.4 
7.2 
7.0 
6.7 
6.5 
6.3 
6.1 
5.9 
5.8 

VL Exnosure - ----0.0009 
0.0009 
0.0008 
0.0008 
0.0008 
0.0008 
0.0007 
0.0007 
0.0007 
0.0007 
0.0007 

I 

rrnolkaldavl 
Low Exnosure ----· 0.0091 

0.0088 
0.0085 
0.0082 
0.0080 
0.0077 
0.0075 
0.0072 
0.0070 
0.0068 
0.0066 

I Hiah Exoosure -----0.0272 
0.0263 
0.0255 
0.0247 
0.0239 
0.0231 
0.0224 
0.0217 
0.0210 
0.0204 
0.0197 

VL Exoosure 
~----10208 
10540 
10883 
11237 
11602 
11980 
12369 
12771 
13187 
13615 
14058 

I Low Exoosure 
~--· 1021 
1054 
1088 
1124 
1160 
1198 
1237 
1277 
1319 
1362 
1406 

I Hiah Exnosure -·-340 
351 
363 
375 
387 
399 
412 
426 
440 
454 
469 

I 
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Spreadsheet E23 

Chemfcaf: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
-Exposure Potential 

Very Low (VL) 
Low 
Medium 
High 

Mancozeb 
ShorUlntermediate Term 
10/23/2001 
Deciduous Tree Fruit - Western Pre-Bloom Application Schedule 
Apples, crab apples, pears 
4.8 

MRID- 449596-02 (WA airbl8St apple data) 
Mancozeb 

-0.032 
16.5 

5 
0.005 

C TranSterCoettraents (Cn127hourr--- JAcffVities 
Used For RA Ranae 

TIJO 100 
1 ooo 197 to 2302 
NIA NIA 
3000 1421 to 4393 

propping 
Irrigation, scouting, weeding 
NIA 
pruning, training, tying 

Comments: Pre-Broom Scedu!e - Begin applications at 114 to 112 green tip and continue on a 7 to 10 day schedule through bloom. 
Can apply 19.2 lbs aifacre per year (4 applications). 

DAT MANCOZEB DFR LEVEL~ MANc;OZEB DOSE I lun/cm2l lmn/ka/davl 
SHORT/INTERMEDIATE TERM MOE 

Studv Data I Adiusted tor Rate VL Exposure I Low Exposure I Hi!=:ih Exposure I VL Exposure I Low Exposure I Hinh Exposure -0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

A"' r-16.5 
16.0 
15.5 
15.0 
14.5 
14.1 
13.6 
13.2 
12.8 
12.4 
12.0 

« -15.8 
15.3 
14.9 
14.4 
13.9 
13.5 
13.1 
12.7 
12.3 
11.9 
11.5 

"nnAh 0.0018 
0.0018 
0.0017 
0.0016 
0.0016 
0.0015 
0.0015 
0.0014 
0.0014 
0.0014 
0.0013 

" nA nA 0.0181 
0.0175 
0.0170 
0.0164 
0.0159 
0.0154 
0.0149 
0.0145 
0.0140 
0.0136 
0.0131 

" ,.,.,..,.., 0-:0543 
0.0526 
0.0509 
0.0493 
0.0478 
0.0463 
0.0448 
0.0434 
0.0420 
0.0407 
0.0394 

,,. ". 5T04 
5270 
5442 
5618 
5801 
5990 
6185 
6386 
6593 
6808 
7029 

- . -510 
527 
544 
562 
580 
599 
618 
639 
659 
681 
703 

---170 
176 
181 
187 
193 
200 
206 
213 
220 
227 
234 
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Spreadsheet E24 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop{s) Considered: 
Label Application Rate (lb ai/A): 

OFR Data summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
Initial TTR as Measured {ug/crn2): 
Percent TTR as Measured 
Study Application Rate {lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
EXposure Polentiaf 

Very Low 
Low 
Medium 
High 
Very High 

Mancozeb 
ShortJ\ntermediate Term 
10/23/2001 
Turf - North Carolina 
Golf course and sodfarm turf 

17.4 

MRID 449585-01 
Mancozeb 

-0.233 
0.153 
0.085 
16.1 

0.0043 

I Transfer Coefficients (cm2/hour) )Activities 
Used For RA Ranoe 
NIA NIA 
500 NIA 
NIA NIA 
16500 NIA 
NIA NIA 

NIA 
Mowing 
NIA 
Transplanting, handweeding 
N/A 

Comments: Start applications at spring grass green-up or when disease appears and repeat at 7 to 10 day intervals or until disease threat has passed. 
Can apply at 5 day intervals or more frequently for pythium blight 

IAT SHORT/INTERMEDIATE TERM MOE 
ua/cm2 

Adiusted for Rafe Low Exposure Hiah £xoosure 
0 0165 97895 2967 
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Spreadsheet E25 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop{s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data StJmmary 
Source: 
Chemical: 
Slope of Semilog Regression: 
flnitial] (uglcm2): 
Percent TTR as Measured 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 

Mancozeb 
Short/Intermediate Term 
1012312001 
Turf - Pennsylvania 
Golf course and sodfarm turf 

17.4 

MRID 449585-01 
Mancozeb 

-0.105 
0.077 
0.066 
10.45 

0.0043 

ExPOsure POf8ntiaf [;;ifailSTerCOeffiCl8nts\Cm27nou9· (AciiVITTes 
Used For RA Ranae 

Very Cow 
Low 
Medium 
High 
Very High 

Comments: 

DAf 

0 

NIA - - -NIA 
500 NIA 
NIA NIA 
16500 NIA 
NIA NIA 

N/A 
Mowing 
NIA 
Transplanting, handweeding 
NIA 

Start applications at spring grass green-up or when disease appears and repeat at 7 to 10 day intervals or until disease threat has passed. 
Can apply at 5 day intervals or more frequently for pythium blight. 

MANCDZEB DFR LEVELS 
uq/cm2 

Study Data I Adjusted for Rafe 
0.077 0.128 

SHORT/INTERMEDIATE TERM MOE 

Low--Exposure Hiqh Exposure 
126174 3823 
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Spreadsheet E26 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Speciflc Crop{s) Considered: 
Label Application Rate (lb ai/A): 

OFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] {uglcm2}: 
Percent TTR as Measured 
Study Application Rate (lb ai/A): 
limit of Quantification (ug/cm2): 

Transfer Coefficients 
t=xposure Potential 

Very Low 
Low 
Medium 
High 
Very High 

Mancozeb 
Short/Intermediate Term 
10/23/2001 
Turf - California 
Golf course and sodfarm turf 
17.4 

MR1044ll585-01 
Mancozeb 

-0.301 
0.188 
0.148 
11.33 
0.0043 

Transfer Coefficients cm21hour Activities 
Use For RA Ranoe 
NIA N/A 
500 N/A 
NIA N/A 
16500 N/A 
NIA NIA 

NIA 
Mowing 
NIA 
Transplanting, handweeding 
N/A 

Comments: Start applications at spring grass green-up or when disease appears and repeat at 7 to 1 Oday intervals or until disease threat has passed. 
Can apply at 5 day intervals or more frequently for pythlum blight. 

DAT MANCOLEB DFR LEVELS MANCOZEB DOSE SHORT/INTERMEDIATE TERM MOE 
(uo/cm2l lmolko/davl 

Studv uata I Adlusted for Rate Low Exoosure I Hiah Exoosure Low Exoosure I Hiah Exoosure 
" o •o ,..,.,.,,,.. . ~-- "". .... . .-- """ ................ . .......... 
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Spreadsheet E27 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (!b ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] {ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure P6tentiaf 

Very Low 
Low 
Medium 
High 
Very High 

Mancozeb 
Short/Intermediate Term 
10/23/2001 
Cucurblt Vegetables ~ West 
Cantelope, cucumbers, squash, melons 
2.4 

Grounboom Tomatos in CA (MRID 449596~03) 
Mancozeb 

-0.142 
6.77 
1.65 

0.005 

I Transfer Coefficients (cm2/hour) (Activities 
Used For RA Ranqe 
NIA~- NIA 
500 486 to 2760 
1500 486 to 2760 
2500 486 to 2760 
NIA NIA 

N/A 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation, scouting, weeding mature plants 
hand harvesting, pulling, leaf thinning, thinning, turning 
N/A 

Comments: Start applications when plants are in the two leaf stage and repeat at 7 to 1 O intervals. PHI ::: 5 days. 
Can apply 19.2 lbs ai/acre per year (a applications) 

DAT I MANCOZEB DFR LEVELS I MANCOZEB DOSE 
tua/cm2) tma/ka/dav\ 

SHORT/INTERMEDIATE TERM MOE 

I Study Data I Adiusted for Rate I Low Fxnosure I Medium Exposure I Hiqh Exposure Low Exposure I Medium Exposure I Hiqh Exoosure 
-0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

- -6.770 
5.874 
5.096 
4.422 
3.836 
3.328 
2.888 
2.506 
2.174 
1.886 
1.636 

- - --9.847 
8.544 
7.413 
6.431 
5.580 
4.841 
4.200 
3.644 
3.162 
2.743 
2.380 

- ----0.0056 
0.0049 
0.0042 
0.0037 
0.0032 
0.0028 
0.0024 
0.0021 
0.0018 
0.0016 
0.0014 

- - . --0.0169 
0.0146 
0.0127 
0.0110 
0.0096 
0.0083 
0.0072 
0.0062 
0.0054 
0.0047 
0.0041 

""""'A 0.0281 
0.0244 
0.0212 
0.0184 
0.0159 
0.0138 
0.0120 
0.0104 
0.0090 
0.0078 
0.0068 

A l>An 1642 
1893 
2181 
2514 
2898 
3340 
3850 
4437 
5114 
5894 
6793 

'"" 541 
631 
727 
838 
966 
1113 
1283 
1479 
1705 
1965 
2264 

nnn 328 
379 
436 
503 
580 
668 
770 
887 
1023 
1179 
1359 
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Spreadsheet E28 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
{!nitia!) (ugtcm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification {ug/cm2): 

Transfer Coefficients 
Exposure POtential 

Very Low 
Low 
Medium 
High 
Very High 

Mancozeb 
ShorUfntermediate Term 
1012312001 
Cucurbit Vegetables - East 
Cantelope, cucumbers, squash, melons 

2.4 

Ground boom Tomatos in FL (MRID 425602-01) 
Mancoz.eb 

-0.085 
6.29 
2.5 

0.02 

I Transfer coefficients (cm2/hour) f Activities 
Used For RA Ranae 
NIA NIA 
500 486 to 2760 
1500 486 to 2760 
2500 486 to 2760 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation, scouting, weeding mature plants 
hand harvesting, pulling, leaf thinning, thinning, turning 
NIA 

Comments: Start applications when plants are in the two leaf stage and repeat at 7 to 10 intervals. PHI= 5 days. 
Can apply 19.2 lbs at/acre per year ( 8 applications) 

DAT 
- MANCOZEBDFR LEVELS- - - - - -MANCOZEB DOSE- - - - - -SHORT/INTERMEDIATE TERM MOE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Stud Data 
6.290 
5.777 
5.307 
4.874 
4.477 
4.112 
3.777 
3.469 
3.187 
2.927 
2.688 

u /cm2 
Ad'usted for Rate Low Ex osure 

6.o38 0.0035 
5.546 0.0032 
5.094 0.0029 
4.679 0.0027 
4.298 0.0025 
3.948 0.0023 
3.626 0.0021 
3.331 0.0019 
3.059 0.0017 
2.810 0.0016 
2.581 0.0015 

m /k da 
Medium Ex osure Hi h Ex osure Low Ex osure Medium Ex osure 

0.0104 0.0173 2678 893 
0.0095 0.0158 2915 972 
0.0087 0.0146 3174 1058 
0.0080 0.0134 3456 1152 
0.0074 0.0123 3762 1254 
0.0068 0.0113 4096 1365 
0.0062 0.0104 4459 1486 
0.0057 0.0095 4855 1618 
0.0052 0.0087 5286 1762 
0.0048 0.0080 5755 1918 
0.0044 0.0074 6265 2088 
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Spreadsheet E29 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (uglcm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
ExpoSure Potential 

-very-Low 
Low 
Medium 
High 
Very High 

Mancozeb 
Short/Intermediate Term 
10/23/2001 
Root Vegetables · West 
dry onions, potatoes 
2.4 

GroundboomTomafos in CA (MRID 449596·03) 
Mancozeb 

-0.142 
6.77 
1.65 
0.005 

I TranSferCOefficients (cm2/hour) IACtivilles 
Used For RA Ranae 
NIA NIA 
300 140 to 290 
1500 486 to 2760 
2500 486 to 2760 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting 
NIA 

Comments: Follow protective spray schedule when diseases are reported and repeat at 7 day intervals throughout season. PHI= 7 days. 
Can apply 11.2 lbs ai/acre per year to onions and 24 lbs ail acre per year to potatoes. 

DA MANCOZEB DFR LEVELS SHORT/INT RMEDIATE TERM MOE 
u /cm2 

tud Data Ad'usted for Rate Low E osure Hi h E osure Low Ex osure Medium E osure Hi h Ex osure 
0 6.770 9.847 0.0034 0.0281 2737 547 328 
1 5.874 8.544 0.0029 0.0244 3154 631 379 
2 5.096 7.413 0.0025 0.0212 3636 727 436 
3 4.422 6.431 0.0022 0.0184 4190 838 503 
4 3.836 5.580 0.0019 0.0159 4830 966 580 
5 3.328 4.841 0.0017 0.0138 5567 1113 668 
6 2.888 4.200 0.0014 0.0120 6416 1283 770 
7 2.506 3.644 0.0012 0.0104 7395 1479 887 
8 2.174 3.162 0.0011 0.0090 8523 1705 1023 
9 1.886 2.743 0.0009 0.0078 9824 1965 1179 

10 1.636 2.380 0.0008 0.0068 11322 2264 1359 
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Spreadsheet E30 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (uglcm2]: 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure POfenff8T 

Very Low 
Low 
Medium 
High 
Very High 

Mancozeb 
Short/Intermediate Term 
1012312001 
Root Vegetables - East 
dry onions, potatoes 
2.4 

Groundboom TomafOs in fl (M-RID 425602-01) 
Mancozeb 

-0.085 
6.29 
2.5 

0.02 

I Transfer Coefficients (cm2/hour) IActivitles 
Used For RA Ranae 
NIA NIA 
300 140 to 290 
1500 486 to 2760 
2500 486 to 2760 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting 
NIA 

Comments: Follow protective spray schedule when diseases are reported and repeat at 7 day intervals throughout season. PHI = 7 days. 
Can apply 11.2 lbs ai/acre per year to onions and 24 lbs ai/acre per year to potatoes. 

DAT MANCOZEB DFR LEVE S SHO T/IN ERMEDIATE TERM MOE 
u tcm2 

Stud Data Ad usted for Rate Low Ex osure Medium Ex osure Hi h Ex osure Low Ex osure Medium Ex osure Hi h Ex osure 
0 6.290 6.038 0.0021 0.0104 0.0173 4463 893 536 
1 5.777 5.546 0.0019 0.0095 0.0158 4859 972 583 
2 5.307 5.094 0.0017 0.0087 0.0146 5290 1058 635 
3 4.874 4.679 0.0016 0.0080 0.0134 5759 1152 691 
4 4.477 4.298 0.0015 0.0074 0.0123 6270 1254 752 
5 4.112 3.948 0.0014 0.0068 0.0113 6827 1365 819 
6 3.777 3.626 0.0012 0.0062 0.0104 7432 1486 892 
7 3.469 3.331 0.0011 0.0057 0.0095 8092 1618 971 
8 3.187 3.059 0.0010 0.0052 0.0087 8810 1762 1057 
9 2.927 2.810 0.0010 0.0048 0.0080 9591 1918 1151 

10 2.688 2.581 0.0009 0.0044 0.0074 10442 2088 1253 

::c 
m 
c 
~ 
" 0 a. 
"' 0 
"' :::i -"' ~ 
(/) 

"' ~ ;;;· 
"' w 
"' ~ 
(/) 

" ;;;· 
:::i 

" "' 
~ 
< 
~· 

::!! 
;;;-

~ 
CD 
CD 
CD 

"' CD 

-0 

"' IC 

"' 
"' "' ~ 
a 
""' w 
"' 

261



Spreadsheet E31 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
(Initial) (uglcm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

Very low 
Low 
Medium 
High 
Very High 

Mancozeb 
Chronic Term 
1012312001 
Cut Flowers 
Floriculture Crops 
1.2 

Handwand Tomatoes in a NC Greenhouse (MRID 449617-01) 
Mancozeb 

-0.068 
5.1 
2.3 

0.005 

I Transfer Coefficients (cm2/hour) !Activities 
Used For RA Ranoe 
NIA N7A 
2500 2400 to 13000 
4000 2400 to 13000 
7000 2400 to 13000 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature/low foliage plants 
Irrigation, scouting mature/high foliage plants 
hand harvesting, pruning, thinning, pinching 
NIA 

Comments: Begin spraying when plants are well leafed out or at disease onset and continue at 7 to 10 intervals throughout season. 
There are no limits on the number of applications. 

DAT MAN OZEB DFR LEVELS -----MANCOZEB DO~-------- ------ --CHRONIC MOE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

fud Data 
5.1 
4.8 
4.5 
4.2 
3.9 
3.6 
3.4 
3.2 
3.0 
2.8 
2.6 

u /cm2 
Ad'usted for Rate Low Ex osure 

2.7 0.0076 
2.5 0.0071 
2.3 0.0066 
2.2 0.0062 
2.0 0.0058 
1.9 0.0054 
1.8 0.0051 
1.7 0.0047 
1.5 0.0044 
1.4 0.0041 
1.3 0.0039 

m /k Ida 
Medium Ex osure Low Ex osure Medium Ex osure 

0. 122 576 360 
0.0114 617 385 
0.0106 660 413 
0.0099 707 442 
0.0093 756 473 
0.0087 809 506 
0.0081 866 541 
0.0076 927 580 
0.0071 993 620 
0.0066 1062 664 
0.0062 1137 711 

Hi hEx osure 
206 
220 
236 
252 
270 
289 
309 
331 
355 
379 
406 
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Spreadsheet E32 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb aifA}: 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (uglcm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

Very Low 
Low 
Medium 
High 

Mancozeb 
Chronic Term 
1012312001 
Ornamentals 
Excluding Cut Flowers 
1.2 

Handw8nd Tomatoes lila NC Greenhciuse (MRID 449617~01} 
Mancozeb 

-0.068 
5.1 
2.3 

0.005 

I Transfer Coefficients (cm2/hour) IActivities 
Used For RA Ranqe 
NIA ·-NIA 
110 NIA 
175 NIA 
400 NIA 

NIA 
Outdoor Ornamental Pruning on citrus, tying (ARTF043) 
Greenhouse hand pinching on mums (ARTFD39) 
Moving Ornamentals in 5 to 15 Gallon Pots (ARTF044) 

Comments: Begin spraying when plants are well leafed out or at disease onset and continue at 7 to 1 O intervals throughout season. 
There are no limits on the number of applications. 

DAT MANCOZEB DFR LEVELS MANCOZEB DOSE 
luolcm2\ lmo/kaldav\ 

Studv Data 1 Adiusted for Rate Low Exoosure 1 Medium osure 1 Hloh Exnosure low Exnosure 
n « no n nnn'l n nnnr n nn .. ,., .. .,nnA 

CHRONIC MOE 

1 Medium Exnosure I 
o ... .,,, 

Hiah Exposure 
,,,,,.,, .. 
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Spreadsheet E33 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial) (uglcm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/crn2): 

Transfer Coefficients 
Exposure Potential 

Very low 
Low 
Medium 
High 
Very High 

Mancozeb 
Chronic Term 
1012312001 
Pruiting Vegetables 
Greenhouse Tomatoes 
2.4 

Handwand TOmatoes in a NC Greenhouse (MRT0449617-01) 
Mancozeb 

-0.068 
5.1 
2.3 

0.005 

I Transfer Coefficients (cm2/hour) I Activities 
Used For RA -
NIA 
500 
700 
1000 
NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting, pruning, staking, tying 
NIA 

Comments: Start applications when seedlings emerge or transplants are set and repeat at 7 to 10 intervals throughout the season. PHI= 5 days 
Can apply 16.8 lbs ai/acre per year (7 applications). 

DAT MANCOZEB LJFR LEVELS MANCOZEB DOSE CHRONIC TERM MOE 
{uolcm2l {mnlkoldav\ 

Studv Data I Adiusted for Rate Low Evnosure I Medium Evnosure I Hiah Exoosure Low Exoosure 1 Medium Exoosure 1 
" " . "" """"" "'"'"'" " " ..... ....... . ""'"' 
1 4.8 5.0 0.0028 0.0040 0.0057 1542 1101 
2 4.5 4.6 0.0027 0.0037 0.0053 1650 1179 
3 4.2 4.3 0.0025 0.0035 0.0050 1766 1262 
4 3.9 4.1 0.0023 0.0032 0.0046 1891 1350 
5 3.6 3.8 0.0022 0.0030 0.0043 2024 1445 
6 3.4 3.5 0.0020 0.0028 0.0040 2166 1547 
7 3.2 3.3 0.0019 0.0026 0.0038 2318 1656 
8 3.0 3.1 0.0018 0.0025 0.0035 2482 1773 
9 2.8 2.9 0.0016 0.0023 0.0033 2656 1897 
10 2.6 2.7 0.0015 0.0022 0.0031 2843 2031 

Hiah Exoosure _,, 

771 
825 
883 
945 

1012 
1083 
1159 
1241 
1328 
1422 
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Appendix F - Post Application Non-Cancer Risks of ETU from Mancozeb 
Chemical: 
Risks 
Date: 
Assessor: 

Spreadsheet # 
F1 
F2 
F3 
F4 
F5 
F6 
F7 
F8 
F9 
F10 
f11 
f12 
F13 
f14 
F15 
F16 
F17 
f18 
F19 
f20 
F21 
f22 
F23 
f24 
F25 
F26 
F27 
F28 
f29 
F30 

Spreadsheet# 
F31 
F32 
f33 

ETU from Mancozeb 

Non~Cancer Short and Intermediate Term 
03/07/03 
TD 

Non-Cancer Chronic 

Applicable TC Groups for Short and Intermediate Term Risks: 
Asparagus (Using California Tomato DFR data) 
Asparagus (Using Florida Tomato DFR data) 
Banana (Using Florida Tomato DFR data to match climate) 
Christmas Tree {Using NY apple DFR data to match eastern climate) 
Christmas Tree (Using WA apple DFR data to match western climate) 
Corn (Using California Tomato DFR data) · 
Corn (Using Florida Tomato DFR data) 
Cranberry { Using New Apple DFR data to match climate) 
Cut flowers (Using Florida Greenhouse Tomato DFR data) 
Fi.eld row crop, Low/Medium (Using California Tomato DFR data to match western climate) 
Field row crop, Low/Medium (Using Florida Tomato DFR data to match eastern climate) 
Grapes {Using California Grape DFR Data) 
Grapes (Using New York Apple DFR Data) 
Ornamental Plants (Using Florida Greenhouse Tomato DFR data) 
Papaya (Using Florida Tomato DFR data to match climate) 
Tobacco Seedlings (Using Greenhouse Tomato DFR Data) 
Tobacco Flelds (Using Florida Tomato DFR Data) 
Tomato (Using California Tomato DFR Data) 
Tomato (Using Florida Tomato DFR Data) 
Tree, "fruit", Deciduous (Using New York Apple DFR Data and Extended Application Schedule) 
Tree, "fruit'', Deciduous (Using New York Apple DFR Data and Prebloom Application Schedule) 
Tree, "fruit", Deciduous (Using Washington Apple DFR Data and Extended Application Schedule) 
Tree, "fruit", Deciduous (Using Washington Apple DFR Data and Prebloom Application Schedule) 
Turf/Sod (Using North Carolina TIR data) 
Turf/Sod (Using Pennsylvania TTR data) 
Turi/Sod (Using California TTR data) 
Vegetable, "cucurbit" (Using California Tomato DFR data} 
Vegetable, "cucurbit" (Using Florida Tomato DFR data) 
Vegetable, "root" (Using California Tomato DFR data) 
Vegetable, "root" (Using Florida Tomato DFR data) 

Applicable TC Groups for Chronic Term Risks: 
Greenhouse Cut Flowers 
Greenhouse Ornamental Plants 
Greenhouse Tomatoes 

Toxicology & Exposure Factor Inputs: 
ShorVlntermediate Term NOAEL for ETU 
Chronic NOAEL for ETU 
Adult Exposure Duration (hrs/day): 
Adult Body Weight for Short/Intermediate Term Exposures (kg) 
Adult Body Weight for Chronic Exposures (kg): 
Mancozeb Dermal AbSorption Factor 
Metabo!!c Conversion to ETU Factor 
ETU Dermal Absorption Factor 

5.0 
0.18 

8 
60 
70 

0.01 
O.Q75 
0.26 
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Spreadsheet F1 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03107103 
Stem and stalk Vegetables - West 
Aparagus 
1.6 

DFR Data Summary __ -~osure Factors: 
Source: Groundboom Tomatos in CA (MRID 449596-03_)__ ~ancozeb Dermal Absorption Factor 
Chemic.al: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semllog Regression: -0.142 -0.163 ETU Dermal Absorption Factor 
[Initial] (ug/cm2): 6.77 0.01 Hours Worked per day 
Study Application Rate (lb al/A): 1.6 1.6 
Limit of Quantification (ug/cm2): 0.005 0.0025 

Transfer Coefficients 
Exposure Potential I Transfer Coeffici9iltslCnl27fiOUf) ==lActivities 

' 'sed For RA Ranae 
Very[ow 
Low 
Medium 
High 
Very High 

1/A ---NIA 
300 140 to 290 
500 364 to 1908 
1000 364 lo 1908 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting and pruning artichokes 
NIA 

0.01 
O.Q75 
0.26 

8 

Comments: Apply only on asparagus ferns after spears have been harvested. Repeat 4 times at ten day intervals. PHI= 120 days (west), 180 days (east) 

DAT DFR LEVELS I DvSE I MOE for ETU 
tua/cm2\ fmolkaldavl 

Mancozeb I ETU I Low Exnosure 1 Medium Exnosure 1 Hiah Exnosure I Low Exoosure 1 Medium Exnosure 1 

" "" n n~n 'l~r-nnA C~L-nnA ~ ni:: nn'l ~ "'"o~ n"l'l:'O 

Hiah Exoosure 
AOOA 
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Spreadsheet F2 

Chemical: 
Risks 
Date: . 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

ETU from Mancozeb 
Non-Cancer Short and lntermediate Term 
03107103 
Stem and stalk Vegetables - East 
Aparagus 
1.6 

OFR Data Summary !;xposure Factors: 
SoLirce: Groundboom Tomatos in FL (MRID 425602-01) Mancozeb Dermal Absorption Factor 
Chemical: MancOzeb ETU Mancozeb Conversion Factor to ETU 
Slope ol Semilog Regression: -0.085 -0.036 ETU Dermal Absorption Factor 
[Initial} (ug/cm2): 6.29 0.02 Hours Worked per day 
Study Application Rate (lb ai/A): 2.5 2.5 
Umlt of Quantlf1catlon (ug/cm2): 0.02 0.01 

Transfer Coefficients 
E:Xposure Potential ) Trai1Sfer Coefficients ( cm2/hour) ) Activities 

Used For RA Ranae 
Very Low 
Low 
Medium 
High 
Very High 

NIA --- NIA 
300 140 to 290 
500 364 to 1908 
1000 364 to 1908 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand ha.rvesting and pruning artichokes 
NIA 

Comments: Apply only on asparagus ferns after spears have been harvested. Repeat 4 times at ten day inteNals. PHI= 120 days (west), 1BO days (east) 

DAT DFR Lt:VELS (adjusted for rate) DOSE MuE for ETU 
(uolcm2\ (mnlkoldav\ 

001 
0.o75 

0.26 
8 

Mancozeb I ETU Low Exoosure I Medium Exoosure 1 Hiah Exoosure Low Exposure I Medium Exposure 
" 0 . " 4.0 """" 0.013 2.SE-004 4-:-2E-Oil4 B.5E-004 "'""'""' 19694 ......... ,,. 11816 

::c 
m 
c 
~ 
" 0 a. 
"' 0 
"' :::i -"' ~ 
(/) 

"' ~ ;;;· 
"' w 
"' ~ 
(/) 

" ;;;· 
:::i 

·n 

"' 
~ 
< 
~-

::!! 
iii" 

~ 
CD 
CD 
CD 

"' CD 

"lJ 

"' IC 

"' 
"' "' .... 
a 
.... 
w 
"' 

267



Spreadsheet F3 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (uglcm2): 
Study Application Rate {lb ai!A); 
limit of Quantification (ug/cm2): 

Transfer Coefficients 
~j)osure Potential 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03107103 
Bunch and bundle 
bananas 
2.4 

Exposure Factors: 

Groundboom Tomato Data for Florida (MRID 425602-01) Mancozeb Dermal Absorption FaCtor 
Mancozeb Conversion Factor to ETU 
ETU Dermal Absorption Factor 
Hours Worked per day 

Mancozeb 
-0.085 
6.29 
2.3 

0.02 

ETU 
-0.036 
0.02 
2.3 

0.01 

I ~COefficlentS1Cffi27ilOUi)-------iActivities 
Used For RA Ranae 
NIA ---NIA 
100 TBD 
1300 1346 to 2308 

NIA 
Irrigation, handweeding and scouting immature/low foliage plants 
Irrigation and scouting mature plants 

0.01 
0.075 
0.26 

8 

very low 
Low 
Medium 
High 
Very High 

2000 1346 to 2308 
NIA NIA 

hand harvesting, stripping, training, thinning, topping, mechanical hop harvest 
NIA 

Comments: 

DAT 

" 0 

Apply when leaves first appear and repeat every 14 to 21 days or as required. PHI= a days. 
Can apply 24 lbs per acre per season (10 applications) 

DFR LEVELS (Adjusted for Rate) J DOSE 
lun/cm2) lmolkoldav\ 

Mancozeb I ETU I Low Exposure 1 Medium E~nosure 1 Hi9.h._gxppsure 
- -- -6.563 - -- . 0.021 1.4E-004 1.8E-003 2.8EC003 

I MOE for ETU 

I Low Exnosure 1 Medium Exnosure 1 --- -36236 ----2787 
Hinh Exoosure 

·-·-1812 
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Spreadsheet F4 

Chemic"al: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered 
Label Application Rate (lb a\/A): 

OFR Data Summary 
"Source: 
Chemical: 
Slope of Sernilog Regres~ion: 
[Initial] (ug/cm2): 
Study Application Rate (lb al/A): 
Limit of Quantification (ug/crn2): 

Transfer Coefficients 
xposure Potential 

[ow 
Medium 
High 
Very High 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03/07/03 
Conifers - East 
Christmas Trees 
3.2 

MRID 449596-02 (NY Apple alfblastdata) 
·Mancozeb ETU 

-0.074 -0.09 
15.9 0.22 

5 5 
0.005 0.0025 

Transfer Coeffi ients cm2/hour Activities 
Used For RA Ranae 
1000 197 to 2302 
3000 1121to4929 
8000 5806 to 9835 
N/A N/A 

Irrigation, scoutmg, hand weeding 
Shearing 
harvesting, bagglng, tylng, 
N/A 

Comments: Begin application in spring or early summer before infection occurs and repeat after heavy rains or at two week intervals as Jong as needed. 
Major disease problem in NC is phytopthora root rot. Fungicide is only used in transplants bed due to cost. Mancozeb is not listed in crop profile. 

DAT DFR LEVELS (Adju5\ed !or Rate) DOSE I MOElorETU 
fua/cm2) lmo/ka/davl 

Mancozeb I ETU Low E~posure I Med Ex_Q_osure · 1 Higj] Ex~sure I Low Exnosure I Med. Exnosure -0 ·- -10.2 - .. - -0.1408 5.9E-003 1.8E-002 4.7E-002 - . -848 ---283 

I 
I Hk:ih Exposure I . --106 
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Spreadsheet F5 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial} (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

Low 
Medium 
High 
Very High 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03107103 
Conifers - West 
Christmas Trees 
3.2 

MRID 449596-02 (WA 'Appleairblast data) 
Mancozeb ETU 

-0.032 -0.025 
16.5 0.05 

5 5 
0.005 0.0025 

TrailSterCoeffici ts cm2/hour Activities 
Used For RA Ranae 
1 ooo -~-197 to 2·302 
3000 1121 to 4929 
8000 5806 to 9835 
NIA NIA 

Irrigation, scouting, hand weeding, 
Shearing 
harvesting, bagging, tying 
NIA 

Comments: Begin application in spring or early summer before infection occurs and repeat after heavy rains or at two week intervals as long as needed. 
Fungicides are used primarily for Swiss Needle Cast with the most important being chlorothalonil. Mancozeb Is effective only for low to moderate disease pressure. 

DAT DFR LEVELS (uglcm2) I DOSE (mg/kg/day) MOE for ETU I I 

Mancozeb I ETU 1 Low ~os~ed Exposure 1 Hioh Exposure Low Exposure I Med. Exnosure 1 Hiah Exnosure I 
n . - - - ---- ---- -- ---0 10.6 0.0320 2.2E-003 6.5E:oo3 1.7E-002 2309 770 289 
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Spreadsheet FG 

Chemical: 
Rlsks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
EXposUre Potential 

Medlum 
High 
Very High 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03107103 
Field/row crop, tall - West 
Field Corn, Sweetcorn 
1.2 

Groundboom Tomatos ill CA (MRJD 449596-03) 
Mancoz.eb ETU 

-0.142 -0.163 
6.77 O.Q1 
1.65 1.65 

0.005 0.0025 

Tfansf9r Coefficients (cil12/h0Ur) fActivTties 
Used For KA Kanae 

Exposure Factors: 
Mancozeb Dermal-A6sofJ)tion Fact 
Mancozeb Conversion Factor to CT 
ETU Dermal Absorption Factor 
Hours Wocked per day 

400 
1000 
17000 

418To 1980 
418101980 
67 48 to 25254 

scoufing~eeding more mature/foliaged plants 
scouting, irrigation, weeding mature/full foliage plants 
sweetcorn hand harvest or detasseling 

0.01 
0.o75 

0.26 
8 

Comments: Start applications when disease flrst appears and repeat at 4 to 7 day intervals. PHI = 7 days for sweet corn and 40 days for field corn 

DAT 

0 

Can apply 12 pounds per season to field corn {east and west). Can apply 18 pounds per season {east) and 6 pounds per season (west) to sweet corn. 

TIFR LEVELS 
uQ/cm2 

-MancoZeb ETU 
4.924 0.007 

-Med Exposure 
3.0E-004 

DOSE 
mQ/kQ/da' 

Hiah Exposure 
?AE-004 

MOE for ETU 

VH Exposure Med Exoosure Hiah Exposure \TH Exposure 
1-:3E-002 16700 6716 395 
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Spreadsheet F7 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai!A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (uglcm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure- Potential 

Medium 
High 
Very High 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03107103 
Field/row crop, tall - East 
Field Corn, Sweetcorn 
1.2 

Exposure Factors: 
Groundboom Tomatos in FL (MRID 425602-01) Mancozeb Dermal Absorption FaCfor 

Mancozeb Conversion Factor to ETU 
ETU Dermal Absorption Factor 
Hours Worked per day 

Mancozeb ETU 
-0.085 -0.036 
6.29 0.02 
2.5 2.5 

0.02 0.01 

TrarlStercoemcrentSC:m27hOur Activities 
Used For RA Ranae 
400 ·· 418 to 1980 
1000 418to1980 
17000 67 48 to 25254 

scou-ting, Weeding more mature/foliaged plants 
scouting, irrigation, weeding mature/full foliage plants 
sweetcorn hand harvest or detasseling 

0.01 
0.075 
0.26 

8 

Comments: Start applications when disease first appears and repeat at 4 to 7 day intervals. PHI = 7 days for sweet corn and 40 days for field corn 
Can apply 12 pounds per season to field corn (east and west). Can apply 18 pounds per season (east) and 6 pounds per season (west) to sweet corn. 

DAT I DFR LEVELS I DOSE MOE for ETU 
luolcm2\ lmalka/dav\ 

I Mancozeb I ETU I Med Exnosure I Hii:ih!:.:xposure I VH Exposure Med Exposure I High EXtJOSure 
-0 - - . -3.019 - -·-0.010 2.5E-004 6:3E-004 1.1E-002 - --19694 7877 

I VH Exnosure 
•00 463 
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Spreadsheet FS 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Application Rate of Crop (lb ai/A): 

OFR Data Summary: 
Source: 
Chemical 
Slope of Semilog Regression: 
[Initial] (uglcm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

ETU from Mancozeb 
Non-Cancer Short and lntermedlate Term 
03107103 
Berry, Low 
Cranberries 
4.8 

NY Apple Data (MRID 449596-01) 
Mancozeb ETU 

-0.074 -0.09 
15.9 0.22 

5 5 
0.005 0.0025 

J TffinsffilCoefficiEin1$.(Cri12/h-OUr) =p:ctivities 
Used For RA Ranae 
NIA NIA NIA 

Exposure Factors: 
Mancozeb Dermal Absorption Factor 
Mancozeb Conversion factor to ETU 
ETU Dermal Absorption Factor 
Hours Worked per day 

O.U1 
0.o75 

0.26 
8 

Very Low 
Low 
Medium 
High 

400 400 to 1800 
NIA NIA 

Irrigation, scouting, weeding, pruning, thinning, rake harvest of cranberries, mulching 
NIA 

Very High 

Comments: 

DAT 

0 

1500 400 to 1800 
NIA NIA 

for blueberries or strawberries: harvesting, hand pruning, pinching, training 
NIA 

Start applications at early bloom and repeat at 7 to 10 intervals as required. PHI= 30 days. 
Can apply 14.4 lbs/acre per season (3 applications) 

OfR LEVELS Adjusted for Rate 
uu/cm2 

MancoZ.eb ETU 
15.J U.211 

MOEforETU 

Lowtxposure Hiah txposure 
1413 377 
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Spreadsheet F9 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03/07/03 
Cut Flowers 
Floriculture Crops 
1.6 

DFR Data Summary E;_xposure Factors: 
Source: HandWand Tomatoes in a FL Greenhouse (MRID 449617-01) Mancozeb Dermal Absorption Fact 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ET 
Slope of Semilog Regression: -0.068 -0.076 ETU Dermal Absorption Factor 
[Initial} (ug/cm2): 5.1 0.01 Hours Worked per day 
Study Application Rate {lb ai/A): 2.3 2.3 
Limit of Quantification (ug/cm2): 0.005 0.0025 

Transfer Coefficients 
ExposlJrePCltenHal 

Very Low 
Low 
Medium 
High 
Very High 

I Transfer Coefficients (crii27h0Ur) I Activities 
Used For RA Ranae 

'IA NIA 
2500 2400 to 13000 
4000 2400 to 13000 
7000 2400 to 13000 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature/low foliage plants 
Irrigation, scouting mature/high foliage plants 
hand harvesting, pruning, thinning, pinching 
N/A 

Comments: Begin spraying when plants are well leafed out or at disease onset and continue at 7 to 10 intervals throughout season. 
There are no limits on the number of applications. 

O.Q1 
0.075 
0.26 

8 

DAT DFR LEVELS (adjusted for rate) DOSE MOEforETU 
(ua/cm2) (mo/kg/day) 

Mancozeb I ETU Low Exoosure I Medium Exposure I Hiah Exoosure Low Exoosure 1 Medium Exposure 1 Hi!=!h Exoosure 
0 0 "'" •n 3.548 " '"'"7 ~007 l.ilE-003 2.4E-DD3 4.2E-003 ............. 3356 .............. 2098 - _,...,... 1199 
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Spreadsheet F10 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb aiJA): 

ETU from Mancozeb 
Non-Cancer Short and lntermedlate Term 
03107103 
Field/row crop, low/medium - West 
Small grains (Barley, oats, rye, triticale, wheat) cotton, fennel, peanuts, sugarbeets 
1.6 

DFR Data Summary _§)<posure Factors: 
Source: Groundboom Tomatos in CA (MRID 449596-03) -- ·--MancOzeb Dermal Absorption Fclctor 
Chemical: Mancoz.eb ETU ~Aancoz.eb Conversion Factor to ETU 
Slope of Semilog Regression: -0.142 -0.163 ETU Dermal Absorption Factor 
[Initial] (ug/cm2): 6.77 0.01 Hours Worked per day 
Study Application Rate {lb ai/A): 1.65 1.6 
Limit of Quantification (ug/cm2): 0.005 0.0025 

Transfer Coefficients 
-i=xposUre Potential I TrarlSTe"r'Coefficients1Cn12/FiOUr) -::iActivities 

Used For RA RanQe 
Very Low 
Low 
Medium 
High 
Very High 

NII\ NIA 
100 TBD 
1500 486 to 2760 
2500 486 to 2760 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature/low foliage plants 
lrrigatlon, scouting, weeding mature/high foliage plants 
hand harvesting 
NIA 

0.01 
O.D75 

0.26 
8 

Comments: Small Grains - Start applications at disease onset or when plants are in tillering to jointing stage and repeat at 7 - 10 day intervals for 3 applications. 
Cotton - Start applications when rust appears and repeat at 10 to 14 day intervals until disease threat passes or until bolls open. PHI= 45 days. 
Fennel - Start applications when disease first appears and repeat at 10 to 14 day intervals. PHI= 14 days. 

PHI = 26 days. 

Peanuts -Start applications when disease first appears and repeat at 10 to 14 day intervals. PHI= 14 days. 
SugarBeets- Start applications when disease first appears and repeat at 10 to 14 day intervals. PHI= 14 days. 

DAT DFR LEVELS (adjusted !or rate) DOSE MOE !or ETU 
(uo/cm2) fmn/kn/day) 

Mancozeb I E1U Low Exoosure I Medium Exoosure I Hiah Exoosure Low Exoosure I Medium Exposure I Hioh Exoosure 
" () ",..,..,. 6M5 "r>A" 0])10 9.9E-005 1.5E-003 2.5E-Oil3 ,,,,.,...,....," 50370 

...,...,.,.,.. 
3358 ............ 2015 
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Spreadsheet F11 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03107103 
Field/row crop, lowtmedium - East 
Small grains (Barley, oats, rye, triticale, wheat) cotton, fennel, peanuts, sugarbeets 
1.6 

DFR Data Summary ExR_osUre Factors: 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (uglcm2): 
Study Application Rate (lb aiJA): 
Limit of Quantification (uglcm2): 

Transfer Coefficients 
xposure Potential 

Very [ow 
Low 
Medium 
High 
Very High 

Groundboom Tomatos in FL (MRID 425602-01) Mancozeb Dermal Absorption Factor 
Mancozeb Conversion Factor to ETU 
ETU Dermal Absorption Factor 
Hours Worked per day 

Mancozeb ETU 
-0.085 -0.036 
6.29 0.02 
2.5 2.5 

0.02 0.01 

I Transfer COeffiCients (cm2/hour) I Activities 
Used For RA Range 
NIA NIA 
100 TBD 
1500 486 to 2760 
2500 486 to 2760 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature/low foliage plants 
lrrlgation, scouting, weeding mature/high foliage plants 
hand harvesting 
NIA 

0.01 
0.075 
0.26 

8 

Comments: Smaff Grains - Start applications at disease onset or when plants are in tillering to joijnting stage and repeat at 7 to 10 day intervals for three applications. 
Cotton- Start applications when rust appears and repeat at 10 to 14 day intervals until disease threat passes or until bolls open. PHI= 45 days. 
Fennel -Start applications when disease first appears and repeat at 10 to 14 day intervals. PHI= 14 days. 
Peanuts- Start applications when disease first appears and repeat at 10 to 14 day intervals. PHI== 14 days. 
SugarBeets - Start applications when disease first appears and repeat at 10 to 14 day intervals. PHI= 14 days. 

DAT DFR LEVELS (adjusted for rate) I DOSE MOE for ETU 
ruo/cm2) lma/kn/davl 

Mancozeb I ETU I Low Exposure I Medium Exposure I Hinh Exoosure Low Exposure I Medium Exposure I . """" " "~" n ,,,... """ ~ ".Ir- """ " ~...,, "'"' "'""n" """" 

PHI= 26 days. 

I 
High Exposure I 

............... 
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Spreadsheet F12 

· Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical 
Slope of Semilog Regression: 
[Initial! (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantiflcation (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

Very Tow 
Low 
Medium 
High 
Very High (VH) 

ETU from Mancozeb 
Non·Cancer Short and Intermediate Term 
03107103 
Vine/trellis - West 
Grapes (various types) 
2 

CA Airblast Grape Data (MRID 449596-01) 
Mancozeb ETU 
-0.039 -0.067 
4.53 0.06 
2 2 
0.005 0.0025 

I Transfer Coefficients (cm2/hour) I Activities 
Used For RA Ranae 
N/A -NIA N/A 

Exposure Factors: 
Mancozeb Dermal Absorption Fact 
Mancozeb Conversion Factor to ET 
ETU Dermal Absorption Factor 
Hours Worked per day 

500 197 to 2302 
1000 197 to 2302 

Hedging, irrigation, scouting, hand weeding, training/tying blueberries 
Scouting, training, tylng 

5000 TBD 
10000 TBD 

hand harvest, leaf pulling, thinning, pruning, training/tying grapes 
grape girdling and cane turning 

Comments: Apply starting when new shoots are 1" long. Repeat when shoots are 3-5" long and 8-10" long. 
Can apply 6.0 lbs ai/acre per year (3 applications) 

DAT DFR LEVELS (adjusted for rate) ETU DOSt I (ua/cm2\ lma/Kaldav\ 

0.01 
0.075 

0.26 
8 

MOE for ETU 

Mancozeb I ETU Low Exposure I Med Exposure I Him Exposure I VH Exnosure I Low Exposure I Med Exposure I Hii::ih Exposure I VH Exposure 
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Spreadsheet F13 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 

· Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

Ve(ylow 
Low 
Medium 
High 
Very High (VH) 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03107103 
Vine/trellis - East 
Grapes (various types) 
3.2 

NY Airblast Apple Data (MRID 449596-02) 
Mancozeb ETU 
-0.074 -0.09 
15.9 0.22 
5 5 
0.005 0.0025 

( Transfer Coefficients (cm2/hour) (Activities 
Used For RA Ranqe 
NIA ~ NIA 

Exposure Factors: 
ManCozeb Dermal-Absorj:)tioni=act 
Mancozeb Conversion Factor to ET 
ETU Dermal Absorption Factor 
Hours Worked per day 

500 197 to 2302 
1 000 197 to 2302 

Hedging, irrigation, scouting, hand weeding, training/tying blueberries 
Scouting, training, tying 

5000 TBD 
10000 TBD 

hand harvest, leaf pulling, thinning, pruning, training/tying grapes 
grape girdling and cane turning 

Comments: Apply starting when new shoots are 1" long. Repeat when shoots are 3-5" long, 8-10" long and then at 7 to 10 day Intervals until fruit is set. 
Can apply 19.2 lbs/ai/Acre per year (6 applications). 

DAT DFR LEVELS (adjusted for rate) ETU DOSE 
lua/cm2) lma/koldav\ 

O.Q1 
0.075 
0.26 

8 

MOE for ETU I 
Mancozeb I ETU Low Expo~d E~_p_os~gh Exposure I VH Exposure Low Exposure I Med Exnosure 1 Hiqh Exposure I VH Exposure I 

n 0 
1 
2 

. - . -
10~18 
9.79 
9.41 

- ... 0.141 
0.129 
0.118 

2.9E-003 
2.7E-003 
2.5E-003 

5.9E-003 
5.4E-003 
5.0E-003 

2.9E-002 
2.7E-002 
2.5E-002 

5.9E-002 
5.4E-002 
5.0E-002 

. -- -1695 
1838 
1993 

- ·-848 
919 
996 

.,n 170 
184 
199 

-85 
92 
100 
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Spreadsheet F14 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered; 
Label Application Rate (lb ai/A): 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
07-Mar-03 
Ornamentals 
Greenhouse Ornamental Plants Excluding Cut Flowers 
1.6 

DFR Data SummafY _Exposure Factors: 
SOurce:-- Handwand Tomatoes in a NC Greenhouse (MRlD 449617-01) Mancozeb Dermal AbsCli"ption Factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.068 -0.076 ETU Dermal Absorption Factor 
[Initial! (ug/cm2); 5.1 0.01 Hours Worked per day 
Study Application Rate (lb ai/A): 2.3 2.3 
Limit of Quantification (ug/cm2): 0.005 0.0025 

lransfer Coefficients 
Exposure Potential 

Very Low 
Low 
Medium 
High 

Comments: 

( irarlfilerCoefficierrts (Cm2/hoUr) =lACtivities 
Used For RA Range 
NIA NIA 
110 NIA 
175 NIA 
400 NIA 

NIA 
Outdoor ornamental pruning on citrus, tying (ARTF043) 
Greenhouse hand plnchlng on mums (ARTF039) 
Moving ornamentals in 5 to 15 gallon pots (ARTF044) 

Begin spraying when plants are well leafed out or at disease onset and continue at 7 to 1 O intervals throughout season. 
There are no limits on the number of applications. 

0.01 
0.075 

0.26 
8 

tJAT DFR LEVELS (adjusted !or rate) DOSE Shortflntermediate Term MOE for ETU 
lualcm2\ rmalkaldav\ 

Mancoz:eb I ETU Low Exaosure 1 Medium Exaosure 1 Hiah Exoosure Low Exaosure 1 Medium Exoosure 1 Hiah Exoosure 
~ 0 - -·-3.548 - ---0.007 6.BE-005 1.0E-004 2AE-004 -----76273 ·--·-47943 -----20975 
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Spreadsheet F15 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
ExpoSUre Potentfal 

low 
Medium 
High 
Very High 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03/07/03 
Evergreen Fruit Trees 
Papaya 
2 

MRID 425602-01 (1991 FL Tomato Groundboom data) 
Mancozeb ETU 

-0.085 -0.036 
6.29 0.02 
2.3 2.3 

0.02 O.Q1 

( ~Coefficients (cm2/hour)===ixCtivities 
Used For RA Ranae 

Exposure Factors: 
Mancozeb Dermal Absorption Factor 
Mancozeb Conversion Factor to ETU 
ETU Dermal Absorption Factor 
Hours Worked per day 

17500 197 to 2302 
3000 1121 to 4929 

Trrigatiori-, scouting~and weeding, thinning Christmas trees, 
harvesting, pruning, training, tying, thinning, cone pruning, 

8000 5806 to 9835 
NIA NIA 

harvesting, thinning, potination, bagging, tying, misc. hand labor, staking, topping, training 
NIA 

Comments: Start applications at flowering and continue at 14 to 21 day intervals. No PHI. 
Can apply 28 lbs ai/acre per year (14 applications). 

DAT DFR LEVELS (adjusted for rate) I DOSE MOE for ETU 
tua/cm2) lmo/ko/davi 

Mancozeb t ETU I Low Exposure 1 Medil!l]l Exposure 1 High Exposure I Low Exnosure I Medium Exnosure 1 

" 0 -5:5 - - ·-ITTIT1 TlE-003 3.4E-003 9.2E-003 . - . -4348 ·-1449 

b.01 
0.075 
0.26 

8 

HiQh Exposure 
544 
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Spreadsheet F16 

Chemical: 
Risks 
Date; 
Transfer Coefficient Group; 
Specific Crop{s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03/07/03 
Tobacco 
Tobacco Seedlings 
1.96 

Source: - - - - Handwand Tomatoes in a NC Greenhouse (449617-.01) 
Chemical: Mancozeb ETU 
Slope of Semilog Regression: 
[Initial] (ug/cm2); 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
i=Xposure Potential 

Very Low 
Low 
Medlum 
High 
Very High 

-0.068 -0.076 
5.1 0.01 
2.3 2.3 

0.005 0.0025 

I Transfer Coefficients (cm2/hourl I Activities 
Used For RA Ranae 
NIA NIA 
100 TBD 
1300 1346 to 2308 
2000 1346 to 2308 
N/A N/A 

NIA 
Irrigation, handweeding and scouting immature/low foliage plants 
Irrigation and scouting mature plants 
hand harvesting, stripping, training, thinning, topping, mechanical hop harvest 
N/A 

Comments: Start applications when plants are dime size and repeat at 5 to 7 day intervals until transplanting. 

UAT DFR LEVELS nu DOSE SHORT/INTERMEDIATE TERM MOE 
(uo/cm2\ (molkaldav\ 

Mancozeb I ETU Low Exoosure 1 Meaium 1::.xoosure 1 Hiah Exnosure Low Exnosure 1 Medium Exnosure 1 Hiah Exnosure 
n 0 'n 4.3 """" 0.009 7.3E-005 9.SE-004 1.5E-003 "" ·-" 68490 ~""" 5268 ~ ·--3425 
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Spreadsheet F17 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study AppHcalion Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

ve-ry Low 
Low 
Medium 
High 
Very High 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03107103 
Tobacco 
Tobacco Field Crops 
1.5 

MR.ID 425602-01 {1991 groundboom FL tomato data) 
Mancozeb ETU 

-0.085 -0.036 
6.29 0.02 
2.3 2.3 

0.02 0.01 

I TransTerCOefflcleilIS(Cm2Tliourr--· (Acil\iities 
Used For RA Ranqe 
NIA --- NIA 

100 TBD 
1300 1346 to 2308 
2000 1346 to 2308 
N/A N/A 

N/A 
Irrigation, handweeding and scouting immature/low foliage plants 
Irrigation and scouting mature plants 
hand harvesting, stripping, training, thinning, topping, mechanical hop harvest 
N/A 

Comments: Start applications when conditions favor development of blue mo!d and repeat at 5 to 7 intervals until threat subsides. 
Can apply 6.0 lbs ai per season. PHI= 21 days for flue cured tobacco and 30 days for other types. 

DAT DFR LEVELS ETUDOSE SHORT/INTERMEDIATE TERM MOE 
fun/cm2) fmn/kn/dav) 

Mancozeb t ETU Low Exposure I Medium Exposure 1 Hiah Exposure Low Exposure I Medium Exoosure 1 Hiah Exoosure -0 .. 4.1 ""·~ 0.013 8.6E-005 1.1 E-OO:l 1.7E'003 .... ..... ,.. ....... 51978 ••n~ 4460 """'"' 2899 
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Spreadsheet F18 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate {lb aiJA}: 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03107103 
Fruiting Vegetables - California 
Tomatoes 
1.6 

OFR Data Summary Exposure Factors: 
SOurce:-- ---- MRID 449596-03 (groundboom CA tomato data) MancOzeb Dermal AbsOrptiorlFactor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.142 -0.163 ETU Dermal Absorption Factor 
(lnitialI (ug/crn2): 6.77 0.01 Hours Worked per day 
Study Application Rate (lb ai/A): 1.65 1.65 
Limit of Quantification (ug/cm2): 0.005 0.0025 

Transfer Coefficients 
Exposure Potential 

Very Ldw 
Low 
Medium 
High 
Very High 

Comments·. 

DAT 

C Tra.'15rerCDeffiaent51Cnl27fiOUr> I Activiffes 
Used For RA Ranae 
NIA NIA 
500 486 to 2760 
700 TBD 
1000 364 to 1908 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting, pruning, staking, tying 
NIA 

Start applications when seedlings emerge or transplants are set and repeat at 7 to 10 intervals throughout the season. PHI = 5 days 
Can apply 6.4 lbs ai/acre per year (4 applications) 

DFR LEVELS(adjusted for rate) I DOSE I lua/cm2\ lma/kaldav\ 

0.01 
0.075 

0.26 
8 

MOE for ETU 

Mancozeb I EtU I Low Ex_QQ§_ure 1 Menium i::xnosure 1 Hioh Exnosure I Low Exnosure 1 Medium Exoosure 1 -0 - ---6.565 - -. -01110 5.0I0-004 6.9E~004 9.9E-004 ·---· 10074 -·--7196 
Hiah Exoosure ----liO:l? 
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Spreadsheet F19 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (uglcm2): 
Study Application Rate {lb ai/A): 
Umit of Quantification (ug/cm2): 

Transfer Coefficients 
-ExposurefYOtentfal 

·very low 
Low 
Medium 
High 
Very High 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03107103 
Fruiting Vegetables - Florida 
Tomatoes 
2.4 

MRlD 425602-01 (199f9roundboom FL tomato data) 
Mancozeb ETU 

-0.085 -0.036 
6.29 0.02 
2.3 2.3 

0.02 O.Q1 

I Transfer Coefficients (cm2/hour) JAciiVffies 
Used For RA Rarn::ie 
NIA N"IA NIA 

Exposure Factors: 
MancOzeb DermaTAbsorj)Uon FaCfor 
Mancozeb Conversion Factor to ETU 
ETU Dermal Absorption Factor 
Hours Worked per day 

500 486 to 2760 
700 TBD 

Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 

1000 364 to 1908 hand harvesting, pruning, staking, tying 
NIA NIA NIA 

Comments: Start applications when seedlings emerge or transplants are set and repeat at 7 to 10 intervals throughout the season. PHI= 5 days 
Can apply 16.8 lbs ai/acre per year (7 applications). 

DAT DFR LEVELS {adjusted for rate) 
rua/cm2l I DOSE 

tma/ka/dav) l MOE for ETU 

0:01 
0.075 
0.26 

8 

l 
Mciricozeb I ETU --1 Low-Exooslire IM€dium Exposure I Hiah Exposure I Low Exposure I Medium Exposure I HiQh Exposure! 

0 6.6 0.021 6:9E-004. 9.7E-004 1.4E-003 7247 5177 3624 
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Spreadsheet F20 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific.Crop(s) Considered: 
Label Application Rate (lb ai/A): 

OFR Data Summary 
Source: 
Chemical: 
Slope of Sernilog Regression: 
[Initial! (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposlrre POtential 

Very Low (VL) 
Low 
Medium 
High 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03/07/03 
Deciduous Tree Fruit - Eastern Extended Application Schedule 
Apples, crab apples, pears 
2.4 

MRID 449596-02 (NY airblast apple data) 
Mancozeb ETU 

-0.074 -0.09 
15.9 0.22 

5 5 
0.005 0.00125 

[, Transfer Coefficients (cm2/hour):fXctivities 
Used For RA Rani::1e 
100 100 
1000 197 to 2302 
N/A N/A 

propping 
Irrigation, scouting, weeding 
N/A 

Exposure Factors: 
Manccizeb Dermal Absorption Fact 
Mancozeb Conversion Factor to ET 
ETU Dermal Absorption Factor 
Hours Worked per day 

3000 1421 to 4393 harvesting, pruning, training, tying, thiining 

0.01 
0.075 

0.26 
8 

Comments: Extended Schedule - Begin applications at 1/4 to 1/2 green tip and continue on a 7 to 10 day schedule through the second cover spray. PHI= 77 days. 
Can apply 16.8 lbs aifacre per year (7 applications). 

DAT DFR LEVELS (adjusted for rate) DOSE MOE for HU 
lua/cm2l lma/ka/davl 

Mancozeb I ETU VL Exoosure 1 Low Exriosure 1 Hiah Exriosure VL Exaosure 1 Low Exriosure 1 H!ah Exaosure -- A •A- . ·- -- . . ·- --- . -- --- . ·--- . ·-- ---
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Spreadsheet F21 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
{lnitialJ (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
ExpoSure Potential 

Very Low (\IL) 
Low 
Medium 
High 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03107103 
Deciduous Tree Fruit - Eastern Prebloom Application Schedule 
Apples, crab apples, pears 
4.8 

MRID 449596-02 (NY airblast apple data) 
Mancozeb ETU 

-0.074 -0.09 
15.9 0.22 

5 5 
0.005 0.0025 

k TffinsferGoeffiCientslCi"n2/hour) I Activities 
'sed For RA Ranae 

100 - - 100 propping 
1 000 197 to 2302 Irrigation, scouting, weeding 

NIA NIA NIA 
3000 1421 to 4393 pruning, training, tying 

Exposure Factors: 
Marlcoz9b Dermal Absorption FaCt 
Mancozeb Conversion Factor to ET 
ETU Dermal Absorption Factor 
Hours Worked per day 

Comments: Pre-Bloom Scedule - Begin applications at 1/4 to 1/2 green tip and continue on a 7 to 10 day schedule through bloom. 
Can apply 19.2 lbs af/acre per year (4 applications). 

DAf I DFR LEVELS(adjtisted for ratej 
(ug/cm2) 

oOSro- MOE for ETIJ 

0.01 
0.075 

0.26 
8 

I I Mancozeb I ETU VL Exposure Hiffh Exposure VL Exposure Low Exoosure High Exposure 
0 15.3 0.211 B.BE-004 8.BE-003 2.7E-002-- 5651 565 -188 
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Spreadsheet F22 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
i=xpoSUre Potential 

Very Low (VL) 
Low 
Medium 
High 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 

03/07/03 
Deciduous Tree Fruit - Western Extended Application Schedule 
Apples, crab apples, pears 
2.4 

MRID 449596-02(WAafrblast apple data) 
Mancozeb ETU 

-0.032 -0.025 
16.5 0.05 

5 5 
0.005 0.0025 

I TffinsferGoefficiBntS (cffi27h0Ur1 ··-,-ActlVlties 
Used For RA Ranae 
100---·100 
1000 197 to 2302 
N/A NIA 

propping 
Irrigation, scouting, weeding 
N/A 

Exposure Factors: 
MancozeDDermal Absorption FaCt 
Mancozeb Conversion Factor to ET 
ETU Dermal Absorption Factor 
Hours Worked per day 

3000 1421 to 4393 harvesting, pruning, training, tying, thinning 

O.ITT 
0.075 

0.26 
8 

Comments: Extended Schedule - Begin applications at 1/4 to 1/2 green tip and continue on a 7 to 10 day schedule through the second cover spray. PHI= 77 days. 
Can apply 16.8 lbs ailacre per year (7 applications). 

DAT 

l) 

ITFR LEVELS (adjuSted for rate) 
ua/cm2 

Mancozeo ETU 
7.9 0.024 

MOE.tor nu 

L Exoosure 
1.6E~004 

::c 
m 
c 
~ 
" 0 a. 
"' 0 
"' :::i -"' ~ 
(/) 

"' ~ ;;;· 
"' w 
"' ~ 
(/) 

" ;;;· 
:::i 

" "' 
~ 
< 
~· 

::!! 
iii" 

~ 
CD 
CD 
CD 

"' CD 

-0 

"' IC 

"' 
"' co .... 
a 
""' w 
"' 

287



Spreadsheet F23 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Sem\log Regression: 
[Initial] (ug/cm2): 
Study Application Rate {lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

Ver)' Low(VL) 
Low 
Medium 
High 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Tenn 
03/07/03 
Deciduous Tree Fruit - Western Pre-Bloom Application Schedule 
Apples, crab apples, pears 
4.8 

MRlb 449596-02 (WA airblast apple data) 
Mancozeb ETU 

-0.032 -0.025 
16.5 0.05 

5 5 
0.005 0.0025 

I Transfer Coeffiaerrts (cm2/hour) I Activities 
1 lsed For RA Ranae 
100-- 100 
1000 197 to 2302 
N/A N/A 
3000 1421 to 4393 

propping 
Irrigation, scouting, weeding 
N/A 
pruning, training, tying 

Exposure Factors: 
M8ilcoieb Dermal AbsorptiOn Facf 
Mancozeb Conversion Factor to ET 
ETU Dermal Absorption Factor 
Hours Worked per day 

Comments: Pre-Bloom Scedule- Begin applications at 1/4to1/2 green tip and continue on a 7 to 10 day schedule through bloom. 
Can apply 19.2 lbs ai/acre per year (4 applications}. 

DAI 

0 

DFR LEVELS 
uafcm2 

Mci"ncozeb 
1~8 

ETU 
0.048 

DOSE MOE for tTU 

VL E"xoosure LoW Exposure 
15394 1539 

0.01 
O.Q75 
0.26 

8 

Hiah Exposure 
513 
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Spreadsheet F24 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03/07103 
Turf - North Carolina 
Golf course and sodfarm turf 

17.4 

OFR Data Summa_!Y Exposure factors: 
Source:-- - - -----~ MRID 449585-01 Mancozeb Dermal AbsOrption Fa cf or 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semifog Regression: -0.233 Note 1 ETU Dermal Absorption Factor 
(Initial} (ug/cm2): 0.153 0.0026 Hours Worked per day 
Study Application Rate (lb ai/A): 16.1 
Limit of Quantification (ug/cm2): 0.0043 0.0018 

0.01 
0.075 

0.26 
8 

Note 1: The ETU concentrations were close to the LOO and levels found on untreated controls. The maximum concentration of ETU, 0.0026 ug/cm2 was measured on DAT 0.33. 
No ETU was detected on the untreated control for DAT 0.33 

Transfer Coefficients 
Exposure Potential 

Vei"y Low 
Low 
Medium 
H\gh 
Very High 

Comments: 

DAT 

" 0 

I ·rransterCoefficl0rits-\Cnl2/fiOUr)--IActivifies 
Used For RA Ranae 
NIA____ NIA 

500 NIA 
NIA NIA 

16500 NIA 
NIA NIA 

NIA 
Mowing 
NIA 
Transplanting, handweeding 
NIA 

Start applications at spring grass green-up or when disease appears and repeat at 7 to 10 day intervals or until disease threat has passed. 
Can apply at 5 day intervals or more frequently for pythlum blight. 

DFR LEVCLS (Adjusted for Rate) DOSE MOE for ETU 
iualcm2\ ima/kaldav\ 

Mancozeb I E1U Low Exoosure I Hiah Exoosure Low Exoosure I Hiah Exoosure -~ --0.165 - ----OJl026 5.3E-OOS 1.BE-003 ----· 93764 -- .. 2841 
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Spreadsheet F25 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03107103 
Turt - Pennsylvania 
Golf course and sodfarm turf 

17.4 

DFR Data Summary Exposure Factors: 
Source: MRlD 449585-01-- --- --- ----~iicozeb Dermal Absorption Factor 

I 

Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.105 Note 1 ETU Dermal Absorption Factor 
[Initial} (ug/cm2): 0.077 0.0009 Hours Worked per day 
Study Application Rate (lb al/A): 10.45 
Limit of Quantification (ug/cm2): 0.0043 0.0018 

Note 1: ETU was only detected on DAT 1 O samples at levels similiar to the untreated controls. 
No ETU was detected on either the samples or the untreated controls on the other days. 

Transfer Coefficients 
ExpoSUfePoteritial 

Very Low 
Low 
Medium 
High 
Very High 

TrailSfer--coeMcients{Crli27hpJ!r 
sed For RA Rani:ie 

NIA NIA 
500 NIA 
NIA NIA 
16500 NIA 
NIA NIA 

Activities 

NIA 
Mowing 
NIA 
Transplanting, handweeding 
NIA 

Comments: Start applications at spring grass green-up or when disease appears and repeat at 7 to 10 day Intervals or untff disease threat has passed. 
Can apply at 5 day intervals or more frequently for pythium blight. 

DAT DrR LEVELS (Adjusted for Rate) DOSE I "'OE for ETU 
lualcm2\ lmalkaldav\ 

Mancozeb I ETU Low txoosure I Hiah EXJ;!OSure I Low Exoosure I Hiah Exoosure 
~ 0 ... """' 0.128 n nn• n 0.0018 3.8E-005 1.2E-003 .......... ~. 132951 .......... 4029 
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Spreadsheet F26 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb aiJA): 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03107103 
Turf - California 
Golf course and sodfarm turf 
17.4 

DFR Data Summary Exposure Factors: 
Source: - --- - MRID 449585-01 Mancozeb Dermal Absorpticin Facfor 
Cllemi~l: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Sernilog Regression: -0,301 Note 1 ETU Dermal Absorption Factor 
[Initial] (ug/cm2): 0.188 0.0195 Hours Worked per day 
Study Application Rate (lb ai/A): 11.33 
Limit of Quantification (ug/cm2): 0.0043 0.0018 

O.OT 
0.075 

0.26 
8 

Note 1: The ETU concentrations were close to the LOQ and levels found on untreated controls. The maximum concentration of ETU, 0.0195 ug/cm2 was measured on DAT 4. 
No ETU was detected on the untreated control for DAT 4. The ETU levels for days 5, 7, 10 and 14 were below the LOQ. 

Transfer Coefficients 
EXpOsure Potential 

Very Tow 
Low 
Medium 
High 
Very High 

Comments: 

DAT 

0 0 

I Tffinsf8rGoefficientS (cm2/h0Ui? :iActivities 
Used For RA Ranae 
NIA -NIA 
500 NIA 
NIA NIA 
16500 NIA 
NIA NIA 

NIA 
Mowing 
NIA 
Transplanting, handweeding 
NIA 

Start applications at spring grass green-up or when disease appears and repeat at 7 to 1 o day intervals or until disease threat has passed. 
c·an apply at 5 day intervals or more frequently for pythium blight. 

OFR LEVELS (t\Ujusted for Rate) DOtiE MOE for ETU 
(uolcm2) fmolkoldavl 

Mancozeb I ETU Low Exoosure I Hiah Exoosure Low Exoosure I Hiah Exoosure 
""'"" 0.289 

,.. ,..~ ,... .. 
0~195 3.5E-004 1.2E~002 A •An-. 14187 MO 430 
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Spreadsheet F27 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop{s) Considered: 
Label Application Rate {lb ai/A}: 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03/07/03 
Cucurbit Vegetables - West 
Cantelope, cucumbers, squash, melons 
2.4 

DFR Data Summary _ _ ·-- -~osure Factors: 
Source: Grounboom Tom8tos in CA (MRlD 449596-03) ManCozeb-DermarAbsor-Ption f8ctor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.142 -0.163 ETU Dermal Absorption Factor 
[Initial] {ug/crn2}: 6.77 0.01 Hours Worked per day 
Study Application Rate (lb ai/A): 1.65 1.65 
Limit of Quantification {ug/crn2): 0.005 0.0025 

Transfer Coefficients 
Exposure PotEliitial 

Very Low 
Low 
Medium 
High 
Very High 

Comme"nts: 

DAT 

(j 

I Transfer coefficients (crn2/hour)-=iActivities 
Used For RA · Ranae 
NIA . NIA 
500 486 to 2760 
1500 486 to 2760 
2500 486 to 2760 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation, scouting, weeding mature plants 
hand harvesting, pulling, leaf thinning, thinning, turning 
NIA 

Start applications when plants are in the two leaf stage and repeat at 7 to 10 intervals. PHI= 5 days. 
Can apply 19.2 lbs aifacre per year ( 8 applications) 

DFR LEVELS(adjusted for rate) 
ua/cm2 

MancOzeb ETU 
9:847 0.015 

low txoosure 
7.4E-004 

DOSE 
ma/ka/da 

Medium Exposure 
2.2E-003 

Hiah Exoosure Low-Exposure 
3.7E-oo3 6716 

0.01 
0.075 
0.26 

8 

MOE for ICTU 

Medium Exoosure 
2239 

Hiqh Exoosure 
1343 
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Spreadsheet F28 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s} Considered: 
Label Application Rate (lb ai/A): 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03/07/03 
Cucurbit Vegetables - East 
Cantelope, cucumbers, squash, melons 
2.4 

DFR Data Summary Exposure Factors: 
Source: Groundboom Tomatos in FL (MRID 425602-01) Mancozeb Dermal Absorption Factor 
Chemical: Mancozeb F.:TU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.085 -0.036 ETU Dermal Absorption Factor 
[Initial] (ug/cm2): 6.29 0.02 Hours Worked per day 
Study Application Rate (lb ai/A): 2.5 2.5 
Limit of Quantification (ug/cm2): 0.02 0.01 

Transfer Coefficients 
ExposUre POtentiaT 

VeyY[ow 
Low 
Medium 
High 
Very High 

Comments: 

DAT 

-ll 
I 

I TraiiSfer Coefficients (cm2/hour) I Activities 
Used For RA Ranae 
NIA --- N/7' 

500 486 to 2760 
1500 486 to 2760 
2500 486 \O 2760 
N/A N/A 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation, scouting, weeding mature plants 
hand harvesting, pulling, leafth\nn\ng, thinning, turning 
N/A 

Start applications when plants are in the two leaf stage and repeat at 7 to 1 O intervals. PHI = 5 days. 
Can apply 19.2 lbs ai/acre per year ( 8 applications) 

DFR LEVELS{adjusted for rate) I DOSE 
tua/cm2\ rma/kn/dav\ 

Mancozeb I ETU I Low Expo~ure I Medium Exoosure I High_Exposure Low Exoosure - ---6.038 - - . -0.019 6.3E-004 1.9E-003 3.2E-003 -.n-.-. 7877 

ll.01 
0.075 

0.26 
8 

MOE rorETU 

I Medium Exnosure 1 ---2626 
Hinh Exnosure 

. ---1575 

I 
I 
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Spreadsheet F29 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

ETU from Mancozeb 
Non-Cancer Short and Intermediate Term 
03107103 
Root Vegetables - West 
dry onions, potatoes 
2.4 

DFR Data Summary Exposure Factors: 
Source: ------- --- GroundboomTomatos in CA (MRID 449596-03) Mancozeb Dermal Absorption Factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.142 -0.163 ETU Dermal Absorption Factor 
[Initial] (ug/cm2): 6.77 0.01 Hours Worked per day 
Study Application Rate (lb ai/A): 1.65 1.65 
Limit of Quantification (ug/cm2): 0.005 0.0025 

Transfer Coefficients 
Exposure PotentiaT 

Vefl; Low 
Low 
Medium 
High 
Very High 

Comments: 

bAT 

0 

I Transfer Coefficients (cm2/hour) I Activities 
Used For RA Ranoe 
NIA NIA 
300 140 to 290 
1500 486 to 2760 
2500 486 to 2760 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting 
NIA 

Follow protective spray schedule when diseases are reported and repeat at 7 day intervals throughout season. PHI = 7 days. 
Can apply 11.2 lbs ai/acre per year to onions and 24 lbs ai/acre per year to potatoes. 

OFR O:VELS-\Cldjusted for ri:lte) 
uo/cm2 

MancOzeb ETlJ 
9.847 0.015 

[ow Exposure High Exposure [ow E"xoosure 
4.SE-004 3.IE-003 11193 

O.ITT 
0.075 
0.26 

8 

MOE Tor ETU 

Medium Exposure 
2239 

Hiah Exposure 
1343 
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Spreadsheet F30 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crap(s) Considered: 
Label Application Rate (lb ai/A): 

ETU from Mancozeb 
Nan-Cancer Short and Intermediate Term 
03107103 
Root Vegetables~ East 
dry onions, potatoes 
2.4 

DFR Data Summary _ Exposure Factors: 
Source: - - - - -- Groundboom Tomatos in FL (MRID 425602-01) Mancoi:eb Dermal Absorption Factor 
Chemical: Mancozeb ETU Mancoz.eb Con1JersiQn FactQr tQ ETU 
Slope of Semilog Regression: -0.085 -0.036 ETU Dermal Absorption Factor 
(Initial] (ug/cm2): 6.29 0.02 Hours Worked per day 
Study AppliCation Rate (lb ai/A): 2.5 2.5 
Limit of Quantification (ug/cm2): 0.02 0.01 

Transfer Coefficients 
Exposure Potential 

VerYLow 
Low 
Medium 
High 
Very High 

Comments: 

DAT 

-0 

TranSferCoefficients cm /hour Activities 
Used For RA anqe 
NIA NIA 
300 140to290 
1500 486 to 2760 
2500 486 to 2760 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting 
NIA 

Follow protective spray schedule when diseases are reported and repeat at 7 day intervals throughout season. PHI = 7 days. 
Can apply 11.2 lbs ai/acre per year to onions and 24 lbs ai/acre per year to potatoes. 

DFR LEVELS (adjusted for rate) DOSE 
(uolcm2\ (molkoldav\ 

Mancozeb I ETU Low Exoosure 1 Medium Exoosure 1 Hiah Exoosure Low Exoosure 
,.. """ 6.038 " "." 0.019 3.8E-004 1.9E-003 3.2E-003 ...... "" 13129 

0.01 
0.075 
0.26 

8 

MOE for ETU 

1 Medium Exoosure 1 ............. 2626 
Hiah Exoosure 

·-~-1575 
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Spreadsheet F31 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

ETU from Mancozeb 
Non-Cancer Chronic 
07-Mar-03 
Cut Flowers 
Greenhouse Florfculture Crops 
1.2 

DFR Data Summary __ Exposure Factors: 
Source: ---· - -- HandwanO Tomatoes in a Ne Greenhouse (MRlD 449617-~ Mancozeb Dermal Absorption Factor 
Chemical: Mancoz.eb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.068 -0.076 ETU Dermal Absorption Factor 
[Initial] (ug/cm2): 5.1 0.01 Hours Worked per day 
Study Application Rate (lb ai/A): 2.3 2.3 
Limit of Quantification (ug/cm2): 0.005 0.0025 

Transfer Coefficients 
Exposure Potential 

Very Low 
Low 
Medium 
High 
Very High 

Comments: 

DAT 

[;; Tra-nsfer Coefficients -(Cm27hour) (Activities 
Used For RA Ranqe 
NIA --··-WA 
2500 2400 to 13000 
4000 2400 to 13000 
7000 2400 to 13000 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature/low foliage plants 
Irrigation, scouting mature/high foliage plants 
hand harvesting, pruning, thinning, pinching 
NIA 

Begin spraying when plants are well leafed out or at disease onset and continue at 7 to 10 Intervals throughout season. 
There are no limits on the number of applications. 

DFR LEVELS (adjusted for rate) DOSE 
tuq/cm2) (molkoldav\ 

0.01 
O.Q75 
0.26 

8 

MOEtotETU 

Mancozeb I EIU Low Exposure I Medium Exposure 1 Hiqh Exposure Low Exoosure 1 Medium Exposure 1 
~ " ,..,.,.~ """'" " ,. ..... " . ....... ,....,. ... ..... ~.- ,...,... ..... . -- ··-
1 2.486 0.005 8.9E-004 1.4E-003 2.5E-003 202 126 
2 2.323 0.004 8.3E-004 1.3E-003 2.3E-003 217 135 
3 2.170 0.004 7.7E-004 1.2E-003 2.2E-003 233 145 
4 2.027 0.004 7.2E-004 1.2E-003 2.0E-003 250 156 
5 1.894 0.004 6.7E-004 1.1E-OO:J 1.9E-003 268 168 
6 1.769 0.003 6.2E-004 1.0E-003 1.7E-003 288 180 
7 1.653 0.003 5.8E-004 9.3E-004 1.6E-003 309 193 
8 1.544 0.003 5.4E-004 8.7E-004 1.5E-003 332 208 
9 1.443 0.003 5.0E-004 8.1 E-004 1.4E-003 357 223 
10 1.348 0.002 4.7E-004 7.5E-004 1.3E-003 383 239 

Hiuh Exoosure --
72 
77 
83 
89 
96 
103 
110 
119 
127 
137 
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Spreadsheet F32 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb a\/A): 

ETU from Mancozeb 
Non-Cancer Chronic 
07-Mar-03 
Ornamentals 
Greenhouse Ornamental Plants Excluding Cut Flowers 
1.2 

OFR Data Summary Exposure Factors: 
Source: Handwand Tomatoes in a NC Greenhouse (MRID 449617-01) Mancozeb Dermal Absorption Factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: 
[Initial] (uglcm2): 
Study Application Rate (lb ai/A): 
Umlt of Quantification (ug/cm2): 

Transfer Coefficients 

-0.068 -0.076 
5.1 0.01 
2.3 2.3 

0.005 0.0025 

ETU Dermal Absorption Factor 
Hours Worked per day 

ExposUre POtential I Transfer Coefficients (cm2/hour) I Activities 
Used For RA Ranae 

'ery Low 
Low 
Medium 
High 

Comments: 

DAT 

-

NIA NIA 
110 NIA 
175 NIA 
400 NIA 

NIA 
Outdoor ornamental pruning on citrus, tying (ARTF043) 
Greenhouse hand pinching on mums (ARTF039) 
Moving ornamentals in 5 to 15 gallon pots (ARTF044) 

Begin spraying when plants are well leafed out or at disease onset and continue at 7 to 10 intervals throughout season. 
There are no limits on the number of applications. 

DFR LEVELS {adjusted for rate) DOSE 
fualcm2l (malkaldavl 

Mancozeb I ~TU Low Exoosure 1 Medium t:.xoosure 1 Hiah Exoosure Low Exoosure 
,.. ,.,..~ ",..,.._ . - --- A-~ AA- ~ -~ "". •A-~ 

li.D1 
O.Q75 

0.26 
8 

Chronic MOE for ETU 

1 Medium Exoosure 1 
AA"-

Hiah Exoosure 
~ ~ --
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Spreadsheet F33 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

ETU from Mancozeb 
Non-Cancer Chronic 
07-Mar-03 
Fruiting Vegetables 
Greenhouse Tomatoes 
2.4 

DFR Data Summary. __ Exposure Factors: 
Source: Handwand Tomatoes in a NC Greenhouse (449617-01) Mancozeb Dermal Absorj:Jtion Factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.068 -0.076 ETU Dermal Absorption Factor 
[Initial] (ugtcm2): 5.1 0.01 Hours Worked per day 
Study Application Rate (lb ai/A): 2.3 2.3 
Limit of Quantification (ug/cm2): 0.005 0.0025 

Transfer Coefficients 
xposure PotentraJ 

V9fy Low 
low 
Medium 
High 
Very High 

Comments: 

DAI 

0 

I TranSfereoeffiCients TCin2/h6Ur) !Activities 
Used For RA RanQe 
NIA --- --.WA 
500 486 to 2760 
700 TBD 
1000 364 to 1908 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand haivesting, pruning, staking, tying 
NIA 

Start applications when seedflngs emerge or transplants are set and repeat at 7 to 10 intervals throughout the season. PHI= 5 days 
Can apply 16.8 lbs ai/acre per year (7 applications). 

DFR LEVELS (adjusted for rate) 
ua/cm2 

ManCozeb ETU 
s:3 0.010 

Low Exposure Low l:xoosure 
3.BE-004 470 

0]11 
O.Q75 
0.26 

8 

MOEforETU 

MediumEx1 
336 
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Appendix G - Post Application Cancer Risks for Commercial Farm Workers 
Chemical: 
Reason: 
Date: 
Assessor: 

Mancozeb 

Cancer Risk for Commercial Workers 
1112512001 
TD 

Spr~adsheet # Applicable TC Groups: 
G1 
G2 
G3 
G4 
G5 
G6 
G7 
GB 
G9 
G10 
G11 
G12 
G13 
G14 
G15 
G16 
G17 
G18 
G19 
G20 
G21 
G22 
G23 
G24 
G25 
G26 
G27 
G28 

Asparagus (Using California Tomato DFR data) 
Asparagus (Using Florida Tomato DFR data) 
Banana (Using Florida Tomato DFR data to match climate) 
Christmas Tree (Using NY apple DFR data to match eastern climate) 
Christmas 'Tree (Using WA apple DFR data to match western climate) 
Corn (Using California Tomato OFR data) 
Corn (Using Florida Tomato DFR data) 
Cranberry ( Using New Apple DFR data to match climate) 
Cut flowers (Using NC Greenhouse Tomato DFR data) 
Field row crop, Low/Medium (Using California Tomato DFR data to match western climate) 
Field row crop, Low/Medium (Using Florida Tomato DFR data to match eastern climate) 
Grapes {Using California Grape DFR Data) 
Grapes (Using New York Apple DFR Data) 
Ornamentals (Using NC Greenhouse Tomato DFR Data) 
Papaya (Using Florida Tomato DFR data to match climate) 
Tobacco Seedlings (Using Greenhouse Tomato bFR Data) 
Tobacco Fields (Using Florida Tomato DFR Data) 
Tomato {Using California Tomato DFR Data) 
Tomato (Using Florida Tomato DFR Data) 
Tree, "fruit", Deciduous (Using New York Apple OFR Data and Average Eastern Application Rate) 
Tree, "fruit", Deciduous (Using Washington Apple DFR Data and Average Western Application Rate) 
Turf/Sod (Using North Carolina TTR data) 
Turf/Sod (Using Pennsylvania TTR data) 
Turf/Sod (Using California TTR data) 
Vegetable, "cucurbit" (Using California Tomato DFR data) 
Vegetable, "cucurbit" (Using Florida Tomato DFR data) 
Vegetable, "root" (Using California Tomato DFR data) 
Vegetable, "root" (Using Florida Tomato DFR data) 

Toxicology & Exposure Factor Inputs: 
o·: 0.0601 

35 
30 

Years of Exposure Per Lifetime (70 years) 
Days of Exposure Per Year 
Adult Exposure Duration {hrs/day): 
Adult Body Weight (kg): 
Mancozeb Dermal Absorption Factor 
Metabolic Conversion to ETU Factor 
ETU Dermal Absorption Factor 

8 
70 

0.01 
0.075 
0.26 
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Spreadsheet G1 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

Mancozeb 
Cancer Risk for Commercial Workers 
1112512001 
Stem and stalk Vegetables - West 
Apa rag us 
1.6 

DFR Data Summary ~osure Factors: 
Sol.lrce: Groundboom Tomatos in CA (MRID 449596-0~ MancOzeb Dermal Absorption Factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.142 -0.163 ETU Dermal Absorption Factor 
[Initial) (ug/cm2): 6.77 0.01 Hours Worked per day 
Study Application Rate (lb ai/A): 1.6 1.6 
Limit of Quantification (ug/cm2): 0.005 0.0025 

Transfer Coefficients 
Exposure Potential hTransTer COefficients (cm2/hourJ=:JActivities 

Used For RA Ranae 
Very-[ow 
Low 
Medium 
High 
Very High 

NIA NIA 
300 140 to 290 
500 364 to 1908 
1000 364 to 1908 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting and pruning artichokes 
NIA 

O.Q1 
0.075 
0.26 

8 

Comments: Apply only on asparagus ferns after spears have been harvested. Repeat 4 times at ten day intervals. PHI = 120 days (west), 180 days (east) 

I 
DAT DFR LEVELS DOSE I Cancer Risk 

luolcm2\ imolkoldav\ 
Not Adiusted 1 Adiusted For Rate Low Exnosure I Medium Exnosure 1 Hiah Exposure I 1 ow Exnosure I Medium Exnosure I 

0 0 0 n n..rn ,., ,,,,... nnA A Ar-nnA o OL nn• "' rr- nn"7 ...... ,.,,. """' 
1 5.9 0.008 2.3E-004 3.8E-004 7.6E-004 5.6E-007 9.3E-007 
2 5.1 0.007 2.0E-004 3.3E-004 6.5E-004 4.8E-007 8.0E-007 
3 4.4 0.006 1.7E-004 2.8E-004 5.6E-004 4.2E-007 6.9E-007 
4 3.8 0.005 1.5E-004 2.4E-004 4.BE-004 3.6E-007 6.0E-007 
5 3.3 0.004 1.3E-004 2.1E-004 4.2E-004 3.1E-007 5.1E-007 
6 2.9 0.004 1.1E-004 1.BE-004 3.6E-004 2.7E-007 4.4E-007 
7 2.5 0.003 9.3E-005 1.5E-004 3.1 E-004 2.3E-007 3.8E-007 
8 2.2 0.003 8.0E-005 1.3E-004 2.7E-004 2.0E-007 3.3E-007 
9 1.9 0.002 6.9E-005 1.2E-004 2.3E-004 1.7E-007 2.BE-007 
10 1.6 0.002 6.0E-005 9.9E-005 2.0E-004 1.5E-007 2.5E-007 

Hi!lh Exposure 
....... .- """ 
1.9E-006 
1.6E-006 
1.4E-006 
1.2E-006 
1.0E-006 
8.9E-007 
7.6E-007 
6.6E-007 
5.7E-007 
4.9E-007 
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Spreadsheet G2 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb al/A): 

DFR Data Summar 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (uglcm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
EXpoSur6-Potential 

VeryLow 
Low 
Medium 
High 
Very High 

Mancozeb 
Cancer Risk for Commercial Workers 
1112512001 
Stem and stalk Vegetables - East 
Aparagus 
1.6 

Exoosure Factors: 
Gi"Oundboorn TorriatosTrlFL (MRJD 425602-01) Mancozeb Dermal Absorption Facior 

Mancozeb Conversion Factor to ETU 
ETU Dermal Absorption Factor 
Hours Worked per day 

Mancozeb ETU 
-0.085 -0.079 
6.29 0.02 
2.5 2.5 

0.02 0.01 

I Transfer Coeff1c1ents lcm2/hour) IActivlties 
Used For RA Ranae 
NIA NIA 
300 140 to 290 
500 364 to 1908 
1 ooo 364 to 1908 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting and pruning artichokes 
NIA 

Comments: Apply only on asparagus ferns after spears have been harvested. Repeat 4 times at ten day intervals. PHl = 120 days {west}, 180 days {east) 

DAT DFR LEVELS (adjusted for rate) DO Sc I Cancer Risk 
luolcm2\ lmalkaldav\ 

0.01 
0.075 

0.26 
8 

" ll 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Mancozeb 
.-0 
3.7 
3.4 
3.1 
2.9 
2.6 
2.4 
2.2 
2.0 
1.9 
1.7 

I ETU --·-0.013 
0.012 
0.011 
0.010 
0.009 
0.009 
0.008 
0.007 
0.007 
0.006 
0.006 

I Low Exnosure 
2.2E-004 

. 2.0E-004 
1.BE-004 
1.7E-004 
1.6E-004 
1.4E-004 
1.3E-004 
1.2E-004 
1.1E-004 
1.0E-004 
9.6E-005 

1 Medium Exoosure 1 
3.6E-004 
3.3E-004 
3.1E-004 
2.8E-004 
2.6E-004 
2.4E-004 
2.2E-004 
2.0E-004 
1.9E-004 
1.7E-004 
1.6E-004 

Hi ah __§g)osure 
T3E'004 
6.7E-004 
6.2E-004 
5.7E-004 
5.2E-004 
4.8E-004 
4.4E-004 
4.1 E-004 
3.8E-004 
3.5E-004 
3.2E-004 

I Low Exposure 
5.4E-007 
5.0E-007 
4.6E-007 
4.2E-007 
3.9E-007 
3.6E-007 
3.3E-007 
3.0E-007 
2.8E-007 
2.6E-007 
2.4E-007 

1 Mediull}_ Exp9~ 
9.0E-007 
8.3E-007 
7.6E-007 
7.0E-007 
6.5E-007 
6.0E-007 
5.5E-007 
5.1E-007 
4.7E-007 
4.3E-007 
4.0E-007 
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Spreadsheet G3 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
-Source: 
Chemical: 
Slope of Semilog Regression: 
{Initial] (ugfcm2): 
Study Application Rate {lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure- Potelitial 

Mancozeb 
Cancer Risk for Commercial Workers 
1112512001 
Bunch and bundle 
bananas 
2.4 

Exposure Factors: 

Gi"ounaboonlTomato 
Mancozeb 

-0.085 
6.29 
2.3 
0.02 

Data for Florida (MRID 425602-01) 
ETU 

Mancozeb Dermal Absorption-Factor 
Mancozeb Conversion Factor to ETU 
ETU Dermal Absorption Factor 
Hours Worked per day 

-0.079 
0.02 
2.3 
0.01 

transfer Coefficients (cm2/hour· 
Used For RA Ranae 
NIA -NIA 
100 TBD 
1300 1346 to 2308 

ctivities 

NIA 
Irrigation, handweeding and scouting immature/low foliage plants 
Irrigation and scouting mature plants 

0:01 
0.075 

0.26 
8 

Very Low 
Low 
Medium 
High 
Very High 

2000 1346 to 2308 
NIA NIA 

hand harvesting, stripping, training, thinning, topping, mechanical hop harvest 
NIA 

Comments: Apply when leaves first appear and repeat every 14 to 21 days or as required. PHI:::: O days. 
Can apply 24 lbs per acre per season (1 O applications) 

I 
DAT DFR LEVELS {Adjusted for Rate) DOSE CanCer Risk 

u /cm2 m /k Ida 
Mancozeb ET Low Ex osure Medium E osure Hi h Ex osure Low Ex osure Medium E osure 

0 6.563 0.021 1.2E-004 1.5E-003 2.4E-003 2.9E-007 3.8E-006 
1 6.029 0.019 1.1E-004 1.4E-003 2.2E-003 2.7E-007 3.5E-006 
2 5.537 0.016 1.0E-004 1.3E-003 2.0E-003 2.5E-007 3.2E-006 
3 5.066 0.016 9.3E-005 1.2E-003 1.9E-003 2.3E-007 3.0E-006 
4 4.672 0.015 8.5E-005 1.1 E-003 1.7E-003 2.1E-007 2.7E-006 
5 4.291 0.014 7.9E-005 1.0E-003 1.6E-003 1.9E-007 2.5E-006 
6 3.941 0.013 7.2E-005 9.4E-004 1.4E-003 1.8E-007 2.3E-006 
7 3.620 0.012 6.7E-005 8.7E-004 1.3E-003 1.6E-007 2.1E-006 
8 3.325 0.011 6.1 E-005 8.0E-004 1.2E-003 1.5E-007 2.0E-006 
9 3.054 0.010 5.7E-005 7.4E-004 1.1 E-003 1.4E-007 1.8E-006 
10 2.805 0.009 5.2E-005 6.BE-004 1.0E-003 1.3E-007 1.7E-006 
11 2.577 0.009 4.8E-005 6.3E-004 9.6E-004 1.2E-007 1.5E-006 
12 2.367 0.008 4.4E-005 5.8E-004 8.9E-004 1.1E-007 1.4E-006 
13 2.174 0.007 4.1E-005 5.3E-004 8.2E-004 1.0E-007 1.3E·006 
14 1.997 0.007 3.BE-005 4.9E-004 7.5E-004 9.3E-008 1.2E-006 

Hi h Ex osure 
5.8E-006 
5.4E-006 
5.0E-006 
4.6E-006 
4.2E-006 
3.9E-006 
3.6E-006 
3.3E-006 
3.0E-006 
2.8E-006 
2.6E-006 
2.4E-006 
2.2E-006 
2.0E-006 
1.9E-006 
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Spreadsheet G4 

Chemical: 
Reason: 
Date: 
Transfer Coefficie11t Group: 
Specific Crop{s) Considered 
Label Application Rate (!b aitA): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
E.XposUre POtential 

[ow 
Medium 
High 
Very High 

Mancozeb 
Cancer Risk for Commercial Workers 
11/25/2001 
Conifers - East 
Christmas Trees 
3.2 

MRID 4495%C02 (NY Apple aiiblasfdata) 
Mancozeb ETU 

·0.074 ·0.09 
15.9 0.22 

5 5 
0.005 0.0025 

Transfer Coeffi ients cm2lhour Activities 
Used For RA Ranae 
1000 - - ·- 197 to 2302 
3000 1121 to 4929 
8000 5806 to 9835 
N/A N/A 

lrrigation,-scOutinQ-;-11and weeding 
Shearing 
harvesting, bagging, tying, 
NIA 

Comments: Begin application in spring or early summer before infection occurs and repeat after heavy rains or at two week intervals as long as needed. 
Major disease problem in NC is phytopthora root rot. Fungicide is only used in transplants bed due to cost. Mancozeb ls not listed in crop profile. 

DAT 

" 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
20 
30 

DFR LEVELS (Adjusted for Rate) 

Mancozeb 
. "" T0.2 
9.5 
8.8 
8.2 
7.6 
7.0 
6.5 
6.1 
5.6 
5.2 
4.9 
4.5 
4.2 
3.9 
3.6 
3.4 
2.3 
1.1 

luo/cm2l 
I ETU - . ·--ITT408 

0.1287 
0.1176 
0.1075 
0.0982 
0.0898 
0.0821 
0.0750 
0.0685 
0.0626 
0.0572 
0.0523 
0.0478 
0.0437 
0.0399 
0.0365 
0.0233 
0.0095 

Low Exnosure 
5.1E·003 
4.6E·003 
4.2E·003 
3.9E·003 
3.6E-003 
3.3E-003 
3.0E-003 
2.7E·003 
2.5E·003 
2.3E·003 
2.1E-003 
1.9E-003 
1.8E-003 
1.6E-003 
1.5E-003 
1.4E-003 
8.9E-004 
3.8E-004 

I 

DOSE 
lmo/ko/davl 

Med Exnosure 
1.5E-D02 
1.4E-002 
1.3E-002 
1.2E-002 
1.1E-002 
9.8E-003 
9.0E-003 
8.2E-003 
7.6E-003 
6.9E-003 
6.4E-003 
5.8E-003 
5.3E-003 
4.9E-003 
4.5E-003 
4.1E-003 
2.7E-003 
1.1E-003 

I Hiah Exoosure 
4.0E-002 
3.7E-002 
3.4E-002 
3.1E-002 
2.9E-002 
2.6E-002 
2.4E-002 
2.2E-002 
2.0E-002 
1.8E-002 
1.7E-002 
1.6E-002 
1.4E-002 
1.3E-002 
1.2E-002 
1.1 E-002 
7.1E•003 
3.0E-003 

I 
I Low Exnosure 

T.2E-o05 
1.1 E-005 
1.0E-005 
9.6E-006 
8.8E-006 
8.1E-006 
7.4E-006 
6.8E-006 
6.2E-006 
5.7E-006 
5.2E-006 
4.8E-006 
4.4E-006 
4.0E-006 
3.7E-006 
3.4E-006 
2.2E-006 
9.3E-007 

I 

Cancer Risk 

Med. Exnosure 
3:7E-005 
3.4E-005 
3.1E-005 
2.9E-005 
2.6E-005 
2.4E-005 
2.2E·005 
2.0E-005 
1.9E-005 
1.7E-005 
1.6E-005 
1.4E-005 
1.3E-005 
1.2E·005 
1.1E-005 
1.0E-005 
6.6E-006 
2.BE-006 

I Hiah Exnosure 
TOE-004 
9.2E-005 
8.4E-005 
7.7E-005 
7.0E-005 
6.5E·005 
5.9E·005 
5.4E·005 
5.0E-005 
4.6E-005 
4.2E·005 
3.BE-005 
3.5E-005 
3.2E-005 
3.0E-005 
2.7E-005 
1.BE-005 
7.4E·006 
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Spreadsheet GS 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
!Initial) (uglcm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure POtentTa-1 

Low 
Medium 
High 
Very High 

Mancozeb 
Cancer Risk for Commercial Workers 
1112512001 
Conifers - West 
Christmas Trees 
3.2 

MRID 449596-02 (WA Apple airb/ast data) 
Mancozeb ETU 

-0.032 -0.025 
16.5 0.05 

5 5 
0.005 0.0025 

Transfer Coeffic1 ts cm2/hour Activities 
Used For RA Ranae 
1 ooo ---:r97 to 2302 
3000 1121to4929 
8000 5806 to 9835 
NIA NIA 

lrrtgati(fri, scouting, hand weeding, 
Shearing 
harvesting, bagging, tying 
NIA 

Comments: Begin application in spring or early summer before infection occurs and repeat after heavy rains or at two week intervals as long as needed. 

DAT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
20 
25 
30 
35 

Fungicides are used primarily for Swiss Needle Cast with the most important being chlorothalonil. Mancozeb is effective only for low to moderate disease pressure. 

DFR LEVELS----U-/cm2-- ·-- --DOSE m -/k Ida - ----cancer RiSk 
Not Adjusted Adjusted For Rate Low Exposure Med Exposure High Exposure Low Exposure Med. Exposure High Exposure 

10.6 0.0320 1.9E-003 5.6E-003 1.5E-002 4.6E-006 1.4E-005 3.7E-005 
10.2 0.0312 1.8E-003 5.4E-003 1.4E-002 4.5E-006 1.3E-005 3.6E-005 
9.9 0.0304 1.8E-003 5.3E-003 1.4E-002 4.3E-006 1.3E-005 3.5E-005 
9.6 0.0297 1.7E-003 5.1E-003 1.4E-002 4.2E-006 1.3E-005 3.4E-005 
9.3 0.0290 1.7E-003 5.0E-003 1.3E-002 4.1E-006 1.2E-005 3.3E-005 
9.0 0.0282 1.6E-003 4.8E-003 1.3E-002 4.0E-006 1.2E-005 3.2E-005 
8.7 0.0275 1.6E-003 4.7E-003 1.3E-002 3.9E-006 1.2E-005 3.1E-005 
8.4 0.0269 1.5E-003 4.6E-003 1.2E-002 3.8E-006 1.1E-005 3.0E-005 
8.2 0.0262 1.5E-003 4.4E-003 1.2E-002 3.7E-006 1.1E-005 2.9E-005 
7.9 0.0256 1.4E-003 4.3E-003 1.2E-002 3.6E-006 1.1 E-005 2.8E-005 
7.7 0.0249 1.4E-003 4.2E-003 1.1 E-002 3.5E-006 1.0E-005 2.8E-005 
7.4 0.0243 1.4E-003 4.1E-003 1.1 E-002 3.4E-006 1.0E-005 2.7E-005 
7.2 0.0237 1.3E-003 4.0E-003 1.1E-002 3.3E-006 9.8E-006 2.6E-005 
7.0 0.0231 UE-003 3.9E-003 1.0E-002 3.2E-006 9.5E-006 2.SE-005 
6.7 0.0226 1.2E-003 3.7E-003 1.0E-002 3.1E-006 9.2E-006 2.5E-005 
6.5 0.0220 1.2E-003 3.6E-003 9.7E-003 3.0E-006 9.0E-006 2.4E-005 
5.6 0.0194 1.1E-003 3.2E-003 8.4E-003 2.6E-006 7.BE-006 2.1E-005 
4.7 0.0171 9.2E-004 2.7E-003 7.3E-003 2.3E-006 6.8E-006 1.8E-005 
4.0 0.0151 8.0E-004 2.4E-003 6.4E-003 2.0E-006 5.9E-006 1.6E-005 
3.4 0.0133 6.9E-004 2.1 E-003 5.5E-003 1.7E-006 5.1E-006 1 .4E-005 
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I 

Spreadsheet G6 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
-E.xpoSure Po1e"ntia\ 

MBdTum 
High 
Very High 

Mancozeb 
Cancer Risk for Commercial Workers 
1112512001 
Field/row crop, tall - West 
Field Corn, Sweetcorn 
1.2 

Exposure Factors: 
"GroUndboom Tomatos in CA (MR.ID 449596-03) Mancozeb Dermal Absorption fact 

Mancozeb Conversion Factor to ET 
ETU Dermal Absorption Factor 
Hours Worked per day 

Mancozeb ETU 
-0.142 ·0.163 
6.77 0.01 
1.65 1.65 
0.005 0.0025 

I TffinsfefCoeff\C\entSTum27hOillfl Acti\l\tles 
Used For RA Ranoe 

400 418 to 1980 
1000 418 to 1980 
17000 6748 to 25254 

scouting:Weeding more mature/foliaged plants 
scouting, irrigation, weeding mature/full foliage plants 
sweetcorn hand harvest or detasseting 

0:-0l 
0.075 

0.26 
8 

Comments: Start applications When disease first appears and repeat at 4 to 7 day intervals. PHI = 7 days for sweet corn and 40 days for field corn 
Can apply 12 pounds per season to field corn {east and west). Can apply 18 pounds per season {east) and 6 pounds per s-eason {west) to sweet corn. 

DAT DFR LEVELS DOSE CANCER RISK 
iua/cm2) lmaika/davl 

Not Adiusted I Adiusted For Rate Med Exoosure 1 Hiah Exoosure 1 VH Exoosure Med Exoosure 1 Hiqh Exoosure 1 VH Exoosure 
n . ""' """- " ,.. .... "". " ..... ,...,... . - - --- ",...,.... ""- . ,.. .... """ " -.- ""~ 

1 4.272 0.006 2.2E·004 5.5E·004 9.3E·003 5.4E·007 1.4E-006 2.3E·005 
2 3.706 0.005 1.9E-004 4.7E-004 8.1E·003 4.7E·007 1.2E-006 2.0E-005 
3 3.216 0.004 1.6E-004 4.1E-004 6.9E·003 4.0E-007 1.0E-006 1.7E-005 
4 2.790 0.004 1 AE-004 3.5E·004 6.0E-003 3.5E·007 8.7E-007 1.5E-005 
5 2.421 0.003 1.2E·004 3.0E-004 5.2E·003 3.0E·007 7.5E-007 1.3E-005 
6 2.100 0.003 1.0E-004 2.6E·004 4.4E·003 2.6E·007 6.5E-007 1.1E·005 
7 1.822 0.002 9.0E-005 2.3E·004 3.8E·003 2.2E·007 5.6E-007 9.5E-006 
8 1.581 0.002 7.8E·005 1.9E-004 3.3E-003 1.9E-007 4.8E-007 8.2E-006 
9 1.372 0.002 6.7E-005 1.7E-004 2.8E·OD3 1.?E-007 4.1E-007 7.0E-006 
10 1.190 0.001 5.8E-005 1.4E-004 2.5E·003 1.4E-007 3.6E-007 6.1E-006 
11 1.033 0.001 5.0E-005 1.2E·004 2.1E·003 1.2E·007 3.1E.Q07 5.2E.Q06 
12 0.896 0.001 4.3E-005 1.1E·004 1.8E·003 1.1 E-007 2.?E-007 4.5E·006 
13 0.777 0.001 3.7E·005 9.3E·005 1.6E·003 9.1E·008 2.3E-007 3.9E·006 
14 0.674 0.001 3.2E·005 8.0E-005 1.4E·003 7.9E·008 2.0E-007 3.4E·006 
15 0.585 0.001 2.8E-005 6.9E·005 1.2E·003 6.8E·008 1.7E-007 2.9E-006 
20 0.288 0.000 1.3E-005 3.3E·005 5.6E·004 3.3E·008 8.1E-008 1.4E-006 
23 0.188 0.000 8.5E-006 2.1 E-005 3.6E·004 2.1E·008 5.2E-008 8.9E·007 
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Spreadsheet G7 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
s-ource: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

Medlum 
High 
Very High 

Mancozeb 
Cancer Risk for Commercial Workers 
11/25/2001 
Field/row crop, tall - East 
Field Corn, Sweetcorn 
1.2 

Exposure Factors: 
Groundboom Tomatos in FL (MRID 425602-01) Mancozeb Dermal AbsorPtion J=aCtor 

Mancozeb Conversion Factor to ETU 
ETU Dermal Absorption Factor 
Hours Worked per day 

Mancozeb ETU 
-0.085 -0.079 
6.29 0.02 
2.5 2.5 
0.02 O.Q1 

Transfer Coefficients cm2/hou-;:---- Activities 
Used For RA Range 

400 ---~$to 1980 
1000 418 to 1980 
17000 6748 to 25254 

scouting~-weeding more mature/foliaged p!ants 
scouting, irrigation, weeding mature/full foliage plants 
sweetcorn hand harvest or detasseling 

o.d1 
0.075 

0.26 
8 

Comments: Start applications when disease first appears and repeat at 4 to 7 day intervals. PHI = 7 days for sweet corn and 40 days for field corn 

bAT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

Can apply 12 pounds per season to field corn (east and west). Can apply 18 pounds per season (east) and 6 pounds per season (west) to sweet corn. 

DFR l~VELS 
·--· 

DOSE --· --- CANCER RISK 
u /cm2 

Not Ad"usted Ad'usted or Rate Med Ex osure Hi h Ex osure VH Ex osure Med Ex osure Hi h Ex osure 
3.019 0.010 2.2E-004 5.4E-004 9.2E-003 5.4E-007 1.3E-006 
2.773 0.009 2.0E-004 5.0E-004 8.5E-003 5.0E-007 1.2E-006 
2.547 0.008 1.8E-004 4.6E-004 7.9E-003 4.SE-007 1.1 E-006 
2.340 0.008 1.7E-004 4.3E-004 7.2E-003 4.2E-OD7 1.1E-D06 
2.149 0.007 1.6E-004 3.9E-004 6.7E-003 3.9E-007 9.7E-007 
1.974 0.006 1.4E-004 3.SE-004 6.1 E-003 3.SE-007 8.9E-007 
1.813 0.006 1.3E-004 3.3E-004 5.7E-003 3.3E-007 8.2E-007 
1.665 0.006 1.2E-004 3.1E-004 5.2E-003 3.0E-007 7.6E-007 
1.530 0.005 1.1E-004 2.SE-004 4.8E-003 2.SE-007 7.0E-007 
1405 0.005 1.0E-004 2.SE-004 4.4E-003 2.SE-007 6.4E-007 
1.290 0.004 9.SE-005 2.4E-004 4.1E-003 2.4E-007 5.9E-007 
1.185 0.004 8.8E-005 2.2E-004 3.8E-003 2.2E-007 5.5E-007 
1.089 0.004 8.2E-005 2.0E-004 3.5E-003 2.0E-007 5.0E-007 
1.000 0.003 7.5E-005 1.9E-004 3.2E-003 1.9E-007 4.SE-007 
0.919 0.003 6.9E-005 1.7E-004 2.9E-003 1.7E-007 4.3E-007 

VH Ex osure 
2.3E-005 
2.1 E-005 
1.9E-005 
1.8E-005 
1.6E-005 
1.5E-005 
1.4E-005 
1.3E-005 
1.2E-005 
1.1 E-005 
1.0E-005 
9.3E-006 
8.SE-006 
7.9E-006 
7.3E-006 
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Spreadsheet GB 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop{s) Considered: 
Application Rate of Crop {lb ai/A): 

DFR Data Summary: 
Source: 
Chemical 
Slope of Semitog Regression: 
[Initial] (ug/cm2): 
Study Application Rate {lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Ex\)OsUre POtentia\ 

Mancozeb 
Cancer Risk for Commercial Workers 
1112512001 
Berry, Low 
Cranberries 
3.0 

NY-AppleData(MRID 449596-0fj 
Mancozeb ETU 

-0.074 -0.09 
15.9 0.22 

5 5 
0.005 0.0025 

ransf~ .coefficien~s {cm2/hour) I Activities 
Used Fo1 J'V\ n.<:1nae 

NIA NIA 

Exposure Factors: 
Mancozeb Dernial AbSorptiOn FaCfor 
Mancozeb Conversion Factor to ETU 
ETU Dermal Absorption Factor 
Hours Worked per day 

0.01 
0.075 

0.26 
8 

Very Low 
Low 
Medium 
High 

NIA 
400 
NIA 
1500 
NIA 

400 to 1800 
NIA 

Irrigation, scouting, weeding, pruning, thinning, rake harvest of cranberries, mulching 
NIA 

Very High 

Comments; 

DAT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
25 
30 

400 to 1800 
NIA 

for blueberries or strawberries: harvesting, hand pruning, pinching, training 
NIA 

Start applications at early bloom and repeat at 7 to 1 O intervals as required. PHI == 30 days. 
Can apply 14A lbs/acre per season (3 applications) 

OFR LEVELS Adjusted for Rate CANCER RISK 
u /cm2 

Mancozeb ETU Low Ex osure i h Ex osure Low Ex osure Hi h Ex osure 
9.5 0.132 1.9E-D03 7.1E-003 4.7E-006 1.8E-005 
8.9 0.121 1. 7E-003 6.5E-003 4.3E-006 1.6E-005 
8.2 0.1 to 1.6E-003 6.0E-003 3.9E-006 1.5E-005 
7.6 0.101 1.5E-003 5.5E-003 3.6E-006 1.4E-005 
7.1 0.092 1.3E-003 5.0E-003 3.3E-006 1.2E-005 
6.6 0.084 1.2E-003 4.6E-003 3.0E-006 1.1E-005 
6.1 0.077 1.1 E-003 4.2E-003 2.8E-006 1.0E-005 
5.7 0.070 1.0E-003 3.9E-003 2.5E-006 9.5E-006 
5.3 0.064 9.4E-004 3.5E-003 2.3E-006 8.7E-006 
4.9 0.059 8.7E-004 3.2E-003 2.1E-006 8.0E-006 
4.6 0.054 7.9E-004 3.0E-003 2.0E-006 7.4E-006 
4.2 0.049 7.3E-004 2.7E-003 1.8E-006 6.7E-006 
3.9 0.045 6.7E-004 2.5E-003 1.6E-006 6.ZE-006 
3.6 0.041 6.1E-004 2.3E-003 1.5E-006 5.7E-006 
3.4 0.037 5.6E-004 2.1E-003 1.4E-006 5.2E-006 
3.1 0.034 5.1E-004 1.9E-003 1.3E-006 4.8E-006 
2.9 0.031 4.TE-004 1.BE-003 1.2E-006 4.4E-006 
2.7 0.029 4.3E-004 1.6E-003 1.1 E-006 4.0E-006 
2.5 0.026 4.0E-004 1.5E-003 9.8E-007 3.7E-006 
2.3 0.024 3.6E-004 1.4E-003 9.0E-007 3.4E-006 
2.2 0.022 3.3E-004 1.3E-003 8.2E-007 3. 1E-006 
1.5 0.014 2.2E-004 8.1E-004 5.4E-007 2.0E-006 
1.0 0.009 1.4E-004 5.3E-004 3.5E-007 1.3E-006 
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Spreadsheet G9 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summar 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (\b ai/A): 
Limit of Quantification {ug/cm2): 

Transfer Coefficients 
ExpoSure Potential 

Very low 
Low 
Medium 
High 
Very High 

Mancozeb 
Cancer Risk for Commercial Workers 
11/25/2001 
Cut Flowers 
Floriculture Crops 
1.2 

Exoosure Factors: 
Handwand Tomatoes in a FL Greenhouse (MRJD 449617~01) -Mancoieb DerriiaJ Absorption F.:ict 

Mancozeb Conversion Factor to ET 
ETU Dermal Absorption Factor 
Hours Worked per day 

Mancozeb ETU 
-0.068 -0.076 

5.1 O.Q1 
2.3 2.3 

0.005 0.0025 

I Transfer Coefficient5-rcm27fi0urr--1Activities 
Used For RA Ranqe 
~~---NIA 

2500 2400 to 13000 
4000 2400 to 13000 
7000 2400 to 13000 
NIA NIA 

NTA 
Irrigation, scouting, thinning, weeding immature/low foliage plants 
Irrigation, scouting mature/high foliage plants 
hand harvesting, pruning, thinning, pinching 
N/A 

Comments: Begin spraying when pt ants are well leafed out or at disease onset and continue at 7 to 1 D intervals throughout season. 
There are no limits on the number of applications. 

0.01 
O.Q75 
0.26 

8 

DAT I DFR LEVELS (adjusted for rate) I DOSE CANCER RISK 
iua/cm21 /ma/ka/davt 

I Mancozeb I cTU I Low Exoosure I Medium Exoosure 1 Hioh Exoosure Low Exoosure 1 Medium Exoosure 1 Hioh Exoosure 
-0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
25 
27 

- -- . 2.661 
2.486 
2.323 
2.170 
2.027 
1.894 
1.769 
1.653 
1.544 
1.443 
1.348 
1.259 
1.177 
1.099 
1.027 
0.959 
0.896 
0.837 
0.782 
0.731 
0.683 
0.486 
0.424 

- ---0.005 
0.005 
0.004 
0.004 
0.004 
0.004 
0.003 
0.003 
0.003 
0.003 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

9.6E-004 
8.9E-004 
8.3E-004 
7.7E-004 
7.2E-004 
6.7E-004 
6.2E-004 
5.BE-004 
5.4E-004 
5.0E-004 
4.7E-004 
4.4E-004 
4.1E-004 
3.8E-004 
3.5E-004 
3.3E-004 
3.1 E-004 
2.9E-004 
2.7E-004 
2.5E-004 
2.3E-004 
1.6E-004 
1.4E-004 

1.5E-003 
1.4E-003 
1.3E-003 
1.2E-003 
1.2E-003 
1.1 E-003 
1.0E-003 
9.3E-004 
8.7E-004 
8.1E-004 
7.SE-004 
7.0E-004 
6.SE-004 
6.1E-004 
5.7E-004 
5.3E-004 
4.9E-004 
4.6E-004 
4.3E-004 
4.0E-004 
3.7E-004 
2.6E-004 
2.3E-004 

2.1E-003 
2.5E-003 
2.3E-003 
2.2E-003 
2.0E-003 
1.9E-003 
1.7E-003 
1.6E-003 
1.5E-003 
1.4E-003 
1.3E-003 
1.ZE-003 
1.1 E-003 
1.1E-003 
9.9E-004 
9.2E-004 
8.6E-004 
8.0E-004 
7.5E-004 
6.9E-004 
6.5E-004 
4.5E-004 
3.9E-004 

T4E-006 
2.2E-006 
2.1E-006 
1.9E-006 
1.8E-006 
1.7E-006 
1.5E-006 
1.4E-006 
1.3E-006 
1.2E-006 
1.2E-006 
1.1E-006 
1.0E-006 
9.4E-007 
8.7E-007 
8.1 E-007 
7.6E-007 
7.1E-007 
6.6E-007 
6.1E-007 
5.7E-007 
4.0E-007 
3.5E-007 

3.8E-006 
3.5E-006 
3.3E-006 
3.1 E-006 
2.8E-006 
2.7E-006 
2.5E-006 
2.3E-006 
2.1E-006 
2.0E-006 
1.9E-006 
1.7E-006 
1.6E-006 
1.5E-006 
1.4E-006 
1.3E-006 
1.2E-006 
1.1E-006 
1.1E-006 
9.8E-007 
9.1E-007 
6.4E-007 
5.6E-007 

6.6E-:006 
6.2E-006 
5.7E-006 
5.3E-006 
5.0E-006 
4.6E-006 
4.3E-006 
4.0E-006 
3.7E-006 
3.5E-006 
3.3E-006 
3.0E-006 
2.BE-006 
2.6E-006 
2.4E-006 
2.3E-006 
2.1E-006 
2.0E-006 
1.BE-006 
1.7E-006 
1.6E-006 
1.1E-006 
9.7E-007 
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Spreadsheet G10 

Chem\ca\: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

Mancozeb 
Cancer Risk for Commercial Workers 
1112512001 
Field/row crop, low/medium - West 
Small grains (Barley, oats, rye, triticale, wheat) cotton, fennel, peanuts, sugarbeets 
1.6 

DFR Data Summary__ _ Exposure Factors: 
Source: Groundboom Tomatos in CA (MRID 449596-03) Mancozeb Dermal Absorption Factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.142 -0.163 ETU Dermal Absorption Factor 
[Initial] (ug/cm2): 6.77 0.01 Hours Worked per day 
Study Application Rate (lb ai/A): 1.65 1.6 
Limit of Quantification {ug/cm2): 0.005 0.0025 

Transfer Coefficients 
Exposure Potential I Transfer Coefficients (cm2/hour) I Activities 

Used For RA Rani;:ie 
VerfLow 
Low 
Medium 
High 
Very High 

NIA NIA 
100 TBD 
1500 486 to 2760 
2500 486 to 2760 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature/low foliage plants 
Irrigation, scouting, weeding mature/high foliage plants 
hand harvesting 
NIA 

0.01 
0.075 

0.26 
8 

Comments: Small Grains - Start applications at disease onset or when plants are in tillering to joijnting stage and repeat at 7 to 10 day intervals for three applications. 
Cotton - Start applications when rust appears and repeat at 10 to 14 day intervals until disease threat passes or until bolls open. PHI= 45 days. 
Fennel - Start applications when disease first appears and repeat at 10 to 14 day intervals. PHI= 14 days. 
Peanuts- Start applications when disease first appears and repeat at 10 to 14 day intervals. PHI= 14 days. 
SugarBeets -Start applications when disease first appears and repeat at 10 to 14 day intervals. PHI= 14 days. 

DAT I DFR LEVELS (adjusted for rate) DOSE Cancer Risk 
(ua/cm2) fmQ/ka/dav) 

PHI = 26 days. 

I Mancozeb I ETU Low Exposure I Medium Exoosure I Hiah Exoosure Low Exposure I Medium Exoosure 1 Hiah Exposure 
0 ~ r:t::>r:: " ..... " n rr- "'"'" A ,..,,.... '"'" n • non '"> Ar- '"'-, ,., ..,,.... ""'"' "' .,,,.... """' 
1 5.696 0.008 7.3E-005 1.1E-003 1.8E-003 1.8E-007 2.7E-006 4.5E-006 
2 4.942 0.007 6.3E-005 9.5E-004 1.6E-003 1.6E-007 2.3E-006 3.9E-006 
3 4.288 0.006 5.4E-005 8.2E-004 1.4E-003 1.3E-007 2.0E-006 3.4E-006 
4 3.720 0.005 4.7E-005 7.0E-004 1.2E-U03 1.2E-007 1.7E-006 2.9E-006 
5 3.228 0.004 4.0E-005 6.1E-004 1.0E-003 1.0E-007 1.5E-006 2.5E-006 
6 2.800 0.004 3.5E-005 5.2E-004 8.7E-004 8.6E-008 1.3E-006 2.2E-006 
7 2.430 0.003 3.0E-005 4.5E-004 7.SE-004 7.4E-008 1.1E-006 1.9E-006 
8 2.108 0.003 2.6E-005 3.9E-004 6.5E-004 6.4E-008 9.6E-007 1.6E-006 
9 1.829 0.002 2.2E-005 3.3E-004 5.6E-004 5.5E-008 8.3E-007 1.4E-006 
10 1.587 0.002 1.9E-005 2.9E-004 4.SE-004 4.8E-008 7.1E-007 1.2E-006 
11 1.377 0.002 1.7E-005 2.5E-004 4.1E-004 4.1E-008 6.1 E-007 1.0E-006 
12 1.195 0.001 1.4E-005 2.1E-004 3.6E-004 3.5E-008 5.3E-007 8.8E-007 
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Spreadsheet G11 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

Mancozeb 
Cancer Risk for Commercial Workers 
1112512001 
Field/row crop, low/medium - East 
Small grains (Barley, oats, rye, triticale, wheat) cotton, fennel, peanuts, sugarbeets 
1.6 

DFR Data Summary _ Exposure Factors: 
Source: Grouridboom Tomatos in FL (MRID 425602-01) Mancozeb Dermcll AbsorptrOn Facfor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.085 -0.079 ETU Dermal Absorption Factor 
[Initial] (ug/cm2): 6.29 0.02 Hours Worked per day 
Study Application Rate (lb ai/A): 2.5 2.5 
Limit of Quantification (ug/cm2): 0.02 0.01 

Transfer Coefficients 
Exposure Potential 

Very Low 
Low 
Medium 
High 
Very High 

Transfer Coefficients (cm2/hour 
Used-For RA Ranae 
NIA NIA 
100 TBD 
1500 486 to 2760 
2500 486 to 2760 
NIA NIA 

7A 
Irrigation, scouting, thinning, weeding immature/tow foliage plants 
Irrigation, scouting, weeding mature/high foliage plants 
hand harvesting 
NIA 

0.01 
0.075 
0.26 

8 

Comments: Small Grains - Start applications at disease onset or when plants are in tillering to joijnting stage and repeat at 7 to 10 day intervals for 3 applications. PHI:::: 26 days. 
Cotton - Start applications when rust appears and repeat at 10 to 14 day intervals until disease threat passes or until bolls open. PHI= 45 days. 

DAT 

-0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

Fennel - Start applications when disease first appears and repeat at 10 to 14 day intervals. PHI= 14 days. 
Peanuts - Start applications when disease first appears and repeat at 10 to 14 day intervals. PHI= 14 days. 
SugarBeets - Start applications when disease first appears and repeat at 10 to 14 day intervals. PHI= 14 days. 

DFR LEVELS (adjusted for rate) 

Mancozeb . """ 4:026 
3.698 
3.396 
3.120 
2.865 
2.632 
2.417 
2.220 
2.039 
1.873 
1.721 
1.580 
1.452 
1.333 
1.225 

(Ualcm2l 
I ETU 

" nA" 0.013 
0.012 
0.011 
0.010 
0.009 
0.009 
0.008 
0.007 
0.007 
0.006 
0.006 
0.005 
0.005 
0.005 
0.004 

Low Exoosure 
r.3E-005 
6.7E-005 
6.2E-005 
5.7E-005 
5.2E-005 
4.8E-005 
4.4E-005 
4.1 E-005 
3.8E-005 
3.5E-005 
3.2E-005 
2.9E-005 
2.7E-005 
2.5E-005 
2.3E-005 

DOSE 
(molkoldavl 

I Medium Exoosure I 
1.1 E-003 
1.0E-003 
9.2E-004 
8.5E-004 
7.8E-004 
7.2E-004 
6.7E-004 
6.1E-004 
5.7E-004 
5.2E-004 
4.BE-004 
4.4E-004 
4.1E-004 
3.8E-004 
3.5E-004 

Hiqh Exoosure 
1.8E-003 
1.7E-003 
1.5E-003 
1.4E-003 
1.3E-003 
1.2E-003 
1.1E-003 
1.0E-003 
9.4E-004 
8.7E-004 
8.0E-004 
7.4E-004 
6.8E-004 
6.3E-004 
5.8E-004 

Low Exoosure 
1.8EC007 
1.7E-007 
1.5E-007 
1.4E-007 
1.3E-007 
1.2E-007 
1. 1 E-007 
1.0E-007 
9.3E-008 
8.6E-008 
7.9E-008 
7.3E-008 
6.7E-008 
6.2E-008 
5.7E-008 

Cancer Risk 

1 Medium Exoosure 1 Hiah Exnosure 
2.7E-:006 
2.5E-006 
2.3E-006 
2.1E-006 
1.9E-006 
1.8E-006 
1.6E-006 
1.5E-006 
1.4E-006 
1.3E-006 
1.2E-006 
1.1 E-006 
1.0E-006 
9.3E-007 
8.6E-007 

4.5E-006 
4.1 E-006 
3.8E-006 
3.5E-006 
3.2E-006 
3.0E-006 
2.7E-006 
2.5E-006 
2.3E-006 
2.1E-006 
2.0E-006 
1.8E-006 
1.7E-006 
1.5E-006 
1.4E-006 

::c 
m 
c 
~ 
" 0 a. 
"' 0 
"' :::i -"' ~ 
(/) 

"' ~ ;;;· 
"' w 
"' ~ 
(/) 

" ;;;· 
:::i 

" "' 
~ 
< 
~· 

::!! 
iii' 

~ 
CD 
CD 
CD 

"' CD 

"lJ 

"' IC 

"' w 
~ 

0 

a 
"" w 
"' 

310



Spreadsheet G12 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Average Application Rate (!b aifA): 

DFR Data Summary 
Source: 
Chemical 
Slope of Semilog Regression: 
[Initial! (ug/cm2}: 
Study Application Rate (lb ai/A}: 
Limit of Quanti1ication {ug/cm2): 

Transfer Coefficients 
Ex-poSUrePotent\31 

Very low 
Low 
Medium 
High 
Very High (VH) 

Mancozeb 
Cancer Risk for Commercial Workers 
11/25/2001 
Vine/trellis - Average Rate for CA grapes Using CA DPR data 
Grapes (various types} 
1.5 

CA Airblast Grape Data (MRlD 449596-01) 
Mancozeb ETU 
-0.039 -0.067 
4.53 0.06 
2 2 
0.005 0.0025 

I TfanSferCoefficierits 1CrTI27h0Ur) lAcllvit\es 
Used For RA Ranae 
NIA- - - - -NIA NIA 

Exposure Factors: 
Mancozeb Dermal AbsorptiOilF aci 
Mancozeb Conversion Factor to ET 
ETU Dermal Absorption Factor 
Hours Worked per day 

500 197 to 2302 
1000 197 to 2302 

Hedging, irrigation, scouting, hand weeding, trainingftying blueberries 
Scouting, training, tying 

5000 TBD 
10000 TBD 

hand harvest, leaf pulling, thinning, pruning, training/tying grapes 
grape girdling and cane turning 

Comments: Apply starting when new shoots are 1" long. Repeat when shoots are 3-5~ Jong and 8-10" long. 
Can apply 6.0 lbs ai/acre per year (3 applications} 

DAT DFR LEVELS {adjusted for rate) EIU DOSE 
/uo/cm2l lmaikaidavl 

0.01 
O.Q75 
0.26 

8 

Cancer Risk. 

Mancozeb I ETU Low Exoosure 1 Med Exoosure 1 Hiah Exoosure 1 VH Exoosure Low Exoosure 1 Med Exoosure 1 Hiah Exoosure 1 vH Exoosure -0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
20 
25 
30 
35 

- ·-3.40 
3.27 
3.14 
3.02 
2.91 
2.80 
2.69 
2.59 
2.49 
2.39 
2.30 
2.21 
2.13 
2.05 
1.97 
1.89 
1.56 
1.28 
1.05 
0.87 

~ -·-0:045 
0.042 
0.039 
0.037 
0.034 
0.032 
0.030 
0.028 
0.026. 
0.025 
0.023 
0.022 
0.020 
0.019 
0.018 
O.Q16 
0.012 
0.008 
0.006 
0.004 

S:1E-004 
7.7E-004 
7.2E-004 
6.SE-004 
6.4E-004 
6.0E-004 
5.6E-004 
5.3E-004 
5.0E-004 
4.7E-004 
4.4E-004 
4.1E-004 
3.9E-004 
3.7E-004 
3.5E-004 
3.3E-004 
2.4E-004 
1.8E-004 
1.3E-004 
1.0E-004 

1.6E-003 
1.5E-003 
1.4E-003 
1.4E-003 
1.3E-003 
1.2E-003 
1.1E-003 
1.1 E-003 
1.0E-003 
9.4E-004 
8.8E-004 
8.3E-004 
7.8E-004 
7.4E-004 
6.9E-004 
6.5E-004 
4.BE-004 
3.6E-004 
2.7E-004 
2.0E-004 

B.1E-003 
7.7E-003 
7.2E-003 
6.8E-003 
6.4E-003 
6.0E-003 
5.6E-003 
5.3E-003 
5.0E-003 
4.7E-003 
4.4E-003 
4.1E-003 
3.9E-003 
3.7E-003 
3.5E-003 
3.3E-003 
2.4E-003 
1.8E-003 
1.3E-003 
1.0E-003 

1.6E-ll02 
1.5E-002 
1.4E-002 
1.4E-002 
1.3E-002 
1.2E-002 
1.1E-002 
1.1 E-002 
1.0E-002 
9.4E-003 
B.8E-003 
8.3E-003 
7.8E-003 
7.4E-003 
6.9E-003 
6.5E-003 
4.8E-003 
3.6E-003 
2.7E-003 
2.0E-003 

2:l!E-006 
1.9E-006 
1.SE-006 
1.7E-006 
1.6E-006 
1.5E-006 
1.4E-006 
1.3E-006 
1.2E-006 
1.2E-006 
1.1 E-006 
1.0E-006 
9.6E-007 
9.1E-007 
8.5E-007 
8.0E-007 
6.0E-007 
4.4E-007 
3.3E-007 
2.5E-007 

4·.oE-006 
3.8E-006 
3.6E-006 
3.3E-006 
3.1E-006 
3.0E-006 
2.8E-006 
2.6E-006 
2.5E-006 
2.3E-006 
2.2E-006 
2.0E-006 
1.9E-006 
1.8E-006 
1.7E-006 
1.6E-006 
1.2E-006 
8.9E-007 
6.7E-007 
5.0E-007 

2.0E-005 
1.9E-005 
1.8E-005 
1.7E-005 
1.6E-005 
1.5E-005 
1.4E-005 
1.3E-005 
1.2E-005 
1.2E-005 
1.1 E-005 
1.0E-005 
9.6E-006 
9.1E-006 
8.5E-006 
8.0E-006 
6.0E-006 
4.4E-006 
3.3E-006 
2.5E-006 

4.0E-005 
3.8E-005 
3.6E-005 
3.3E-005 
3.1E-005 
3.0E-005 
2.8E-005 
2.6E-005 
2.5E-005 
2.3E-005 
2.2E-005 
2.0E-005 
1.9E-005 
1.8E-005 
1.7E-005 
1.6E-005 
1.2E-005 
B.9E-006 
6.7E-006 
5.0E-006 
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Spreadsheet G13 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
.Specific Crop(s) Considered: 
Average Application Rate (lb ai/A): 

OFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
(lnitia!J (ug/cm2): 
Study Application Rate (lb ai/A): 
Umit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposur_e Potential 

VerYL.ow 
Low 
Medium 
High 
Very High (VH) 

Mancozeb 
Cancer Risk for Commercial Workers 
1112512001 
Vine/tre!Jis -Average Rate for Eastern Grapes Using NASS data. 
Grapes (various types) 
2.2 

NY Airblast Apple Data (MRID 449596·02) 
Mancozeb ETU 
·0.074 ·0.09 
15.9 0.22 
5 5 
0.005 0.0025 

r Tran5fefCCJeff1cients (cm2/hour) lA°i::tivities 
Used For RA Ranae 
NIA - -NIA NIA 

Exposure Factors: 
MancozebDeimal Absori)tion-"F acf 
Mancozeb Conversion Factor to ET 
ETU Dermal Absorption Factor 
Hours Worked per day 

500 197 to 2302 
1000 197 to 2302 

Hedging, irrigation, scouting, hand weeding, training/tying blueberries 
Scouting, training, tying 

5000 TBD 
10000 TBD 

hand harvest, leaf pulling, thinning, pruning, training/tying grapes 
grape girdling an<rcane turning 

Comments· Apply starting when new shoots are 1" long. Repeat when shoots are 3-5" long, 8-10" long and then at 7 to 10 day intervals until fruit is set. 
Can apply 19.2 \bs/ai/Acre per year (6 applications). 

0:-01 
0.075 

0.26 
8 

DAI DFR LEVELS (adjusted f()r rate) ETU ODS Cancer Risk 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
20 
25 
30 
35 

Mancozeb 
7.00 
6.73 
6.47 
6.22 
5.99 
5.76 
5.54 
5.32 
5.12 
4.93 
4.74 
4.56 
4.38 
4.21 
4.05 
3.90 
3.21 
2.64 
2.17 
1.79 

u Jcm2 
ETU Low Ex osure 

0.097 1.7E·003 
0.088 1.6E·003 
0.081 1.SE-003 
0.074 1.4E-003 
0.068 1.3E-003 
0.062 1.2E·003 
0.056 1.1E·003 
0.052 9.9E·004 
0.047 9.2E·004 
0.043 8.5E-004 
0.039 7.9E-004 
0.036 7.3E-004 
0.033 6.BE-004 
0.030 6.3E-004 
0.027 5.BE-004 
0.025 5.4E-004 
0.016 3.BE-004 
0.010 2.6E-004 
0.007 1.9E-004 
0.004 1.4E-004 

m /k /da 
Med Ex osure Hi h Ex Osure VH Ex osure Low Ex osure Med Ex osure Hi h Ex osure 

3.5E-003 1.?E-002 3.5E-002 4.3E·006 8.6E·006 4.3E·005 
3.2E-003 1.6E-002 3.2E-002 4.0E-006 7.9E-006 4.0E-005 
3.0E-003 1.5E·002 3.0E-002 3.7E·006 7.3E-006 3.7E·005 
2.7E-003 1.4E-002 2.7E-002 3.4E-006 6.7E-006 3.4E·005 
2.SE-003 1.3E·002 2.SE-002 3.1E-006 6.2E-006 3.1E·005 
2.3E-003 1.2E·002 2.3E-002 2.9E-006 5.7E-006 2.9E-005 
2.2E-003 1.1E·002 2.2E-002 2.7E-006 5.3E-006 2.?E-005 
2.0E-003 9.9E·003 2.0E-002 2.5E·006 4.9E-006 2.5E·005 
1.BE-003 9.2E·003 1.BE-002 2.3E-006 4.SE-006 2.3E·005 
1.7E-003 8.5E·003 1.7E-002 2.1E-006 4.2E-006 2.1E-005 
1.6E-003 7.9E·003 1.6E-002 1.9E·006 3.9E-006 1.9E-005 
1.5E-003 7.3E·003 1.5E-002 1.8E·006 3.6E-006 1.SE-005 
1.4E·003 6.8E·003 1.4E·002 1.7E-006 3.3E-006 1.7E-005 
1.3E-003 6.3E·003 1.3E-002 1.5E·006 3.1E-006 1.5E·005 
1.2E·003 5.BE-003 1.2E-002 1.4E·006 2.9E-006 1.4E·005 
1.1E·003 5.4E·003 1.1E-002 1.3E·006 2.7E-006 1.3E·005 
7.5E·004 3.BE-003 7.5E-003 9.3E·007 1.9E-006 9.3E·006 
5.3E-004 2.6E·003 5.3E-003 6.5E-007 1.3E-006 6.5E·006 
3.BE-004 1.9E·003 3.BE-003 4.7E·007 9.4E-007 4.7E-006 
2.BE-004 1.4E·003 2.BE-003 3.4E·007 6.BE-007 3.4E-006 

VH Ex osure 
8.6E·005 
7.9E·005 
7.3E-005 
6.7E-005 
6.2E-005 
5.7E-005 
5.3E·005 
4.9E-005 
4.5E-005 
4.2E-005 
3.9E-005 
3.6E-005 
3.3E-005 
3.1E-005 
2.9E-005 
2.7E-005 
1.9E-005 
1.3E-005 
9.4E-006 
6.BE-006 
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Spreadsheet G14 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb al/A): 

Mancozeb 
Cancer Risk for Commercial Workers 
1112512001 
Ornamentals 
Ornamental Plants Excluding Cut Flowers 
1.2 

DFR Data Summary _ _ _ Exposure Factors: 
"Source: - - - Handwand Ton1atoes in a FL Greenhouse (MRID 449617-01) Mancozeb Dermal Absorption Factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semi\og Regression: -0.068 -0.076 ETU Dermal Absorption Factor 
[Initial] (ug/cm2): 5.1 0.01 Hours Worked per day 
Study Application Rate (lb ai/A): 2.3 2,3 
Limit of Quantification (ug/cm2): 0.005 0.0025 

Transfer Coefficients 
E.xpOsure Potentiei\ 

Vet=Ylow 
Low 
Medium 
High 

Comments: 

DAT 

n 0 

I TranS"ffileoefficients { cm2/hour) I Activities 
Used For RA Ranoe 
NIA NIA 
110 NIA 
175 NIA 
400 NIA 

NIA 
Outdoor ornamental pruning on citrus, tying (ARTF043) 
Greenhouse hand pinching on mums (ARTF039) 
Moving ornamentals in 5 to 15 gallon pots {ARTF044) 

Begin spraying when plants are well leafed out or at disease onset and continue at 7 to 10 intervals throughout season. 
There are no limits on the number of applications. 

DFR LEVELS (adjus1ed for rate) DOSE 
rualcm2l rmalkaldavl 

Mancozeb I ETU Low Exoosure 1 Medium Exoosure 1 Hiah Exoosure Low Exoosure ... ""~ :1:661 """~ 0.005 4.2E-005 6.7E-005 1.5E-004 1~0E-007 

O.Q1 
O.Q75 

0.26 
8 

CANCER RISK 

1 Medium 1::.xoosure 1 

1.7\0-007 
Hiah Exnosure 

3.ilt-007 
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Spreadsheet G15 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (!b ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposufe POtential 

Low 
Medium 
High 
Very High 

Mancozeb 
Cancer Risk for Commercial Workers 
1112512001 
Evergreen Fruit Trees 
Papaya 
2 

MRID 425602-01 (1991 FL Tomato Groundboom data) 
Mancozeb ETU 

-0.085 -0.079 
6.29 0.02 
2.3 2.3 
0.02 0.01 

I TransIBY C08ffiCients (i::m2/houq-·IActivHles 
Used For RA Ranae 

Exposure Factors: 
M8-ncozeb DermalAbsOrptiOn Factor 
Mancozeb Conversion Factor to ETU 
ETU Dermal Absorption Factor 
Hours Worked per day 

1 ooo 197 to 2302 
3000 1121 to 4929 

Irrigation; scoutfnQ,hand weeding, thinning Christmas trees, 
harvesting, pruning, training, tying, thinning, cone pruning, 

8000 5806 to 9835 
NIA NIA 

harvesting, thinning, poJination, bagging, tying, misc. hand labor, staking, topping, training 
NIA 

Con1ments: Start applications at flowering and continue at 14 to 21 day intervals. No PHI. 
Can apply 28 lbs aitacre per year (14 applications). 

DAT 

-0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

DFR LEVELS (adjusted for rate) 

Mancozeb --5.5 
50 
4£ 
4.2 
3.9 
3£ 
3~ 
3.0 
2.8 
~5 

2.3 
2.1 
2.0 
1.8 
1.7 

luolcm2l 
I ETU 

""~~ 0.017 
0.016 
0.015 
0.014 
0.013 
0.012 
0.011 
0.010 
0.009 
0.009 
0.008 
0.007 
0.007 
0.006 
0.006 

Low Exoosure 
9.9E-C004 
9.1 E-004 
8.4E-004 
7.7E-004 
7.1E-004 
6.5E-004 
6.0E-004 
5.6E-004 
5.1E-004 
4. 7E-004 
4.3E-004 
4.0E-004 
3.7E-004 
3.4E-004 
3.1E-004 

DOSE 
lmolkoldavl 

1 Medium· Exoosure 1 
3.0E-003 
2.7E-003 
2.5E-003 
2.3E-003 
2.1E-003 
2.0E-003 
1.8E-003 
1.7E-003 
1.5E-003 
1.4E-003 
1.3E-003 
1.2E-003 
1.1 E-003 
1.0E-003 
9.4E-004 

Hiah Exoosure 
7.9E-oo3 
7.3E-003 
6.7E-003 
6.2E-003 
5.7E-003 
5.2E-003 
4.8E-003 
4.4E-003 
4.1E-003 
3.8E-003 
3.5E-003 
3.2E-003 
3.0E-003 
2.7E-003 
2.5E-003 

I 
I Low ~osure 

2'\E-006 
2.2E-006 
2.1 E-006 
1.9E-006 
1.8E-006 
1.6E-006 
1.5E-006 
1.4E-006 
1.3E-006 
1.2E-006 
1.1 E-006 
9.9E-007 
9.1E-007 
8.4E-007 
7.7E-007 

I 

Cancer Risk 

Mediu~Exposure I 
T3E-006 
6.7E-006 
6.2E-006 
5.7E-006 
5.3E-006 
4.9E-006 
4.5E-006 
4.1E-006 
3.8E-006 
3.5E-006 
3.2E-006 
3.0E-006 
2.7E-006 
2.5E-006 
2.3E-006 

0.01 
0.075 
0.26 

8 

Hig!l E)t:Q_O~ 
1.9E'005 
1.8E-005 
1.7E-005 
1.5E-005 
1.4E-005 
1.3E-005 
1.2E-005 
1.1E-005 
1.0E-005 
9.3E-006 
8.6E-006 
7.9E-006 
7.3E-006 
6.7E-006 
6.2E-006 
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Spreadsheet G16 

Chemical: 
Reason: 
Date: 
Transfer Coefficien1 Group: 
Specific Crop{s) Considered: 
Label Application Rate {lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (uglcm2): 
Study Application Rate {lb ai/A): 
Limlt of Quantification {ug/cm2): 

Transfer Coefficients 
ExposUre Potential 

Mancozeb 
Cancer Risk for Commercial Workers 
1112512001 
Tobacco 
Tobacco Seedlings 
1.96 

Handwiind Tomatoes in-a NC Gr0ellhoLi5e (449617-01) 
Mancozeb ETU 

-0.068 -0.076 
5.1 0.01 
2.3 2.3 

0.005 0.0025 

TJansfer COefflcierrts Cm2fhour - Aciivilles 
Used For R RanQe 
NIA-·~ NIA NJA Veiy Low 

Low 100 TBD lrrigatlon, handweeding and scouting immature/low foliage plants 

Comments: Start applications when plants are dime size and repeat at 5 to 7 day intervals until transplanting. 

DAT DFR LEVELS I ETU DOSE Cancer Nisk 
/ua/cm21 lma/kaldavl 

Mancozeb I ETU I Low ~posure 1 Medium Exposure I Hiah Exnosure Low.~osure 1 Medium Exoosure 1 -0 . -4.3 - - - -0.009 6:3E-005 
.... 
NIA 

.... 
NIA 1.5E-@7 . ... 

NIA 

I 
Hioh Exnosure I . ... 

NIA 
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Spreadsheet G17 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source; 
Chemical: 
Slope of Semilog Regression: 
(Initial] (ug/cm2): 
Study Application Rate {lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
-ExPosufe Pcitential 

Mancozeb 
Cancer Risk for Commercial Workers 
1112512001 
Tobacco 
Tobacco Field Crops 
1.5 

MRID 425602-01 {1991 grouridboOm----i=Ltom-atOOataj 
Mancozeb ETU 

-0.085 -0.036 
6.29 0.02 
2.3 2.3 

0.02 0.01 

I TrfiliStef GOeffiClentSTC:m27hoW1 l Acifvities 
Used For RA Ranae 
NIA ----NIA 
100 TBD 
1300 1346 to 2308 

NiA 
Irrigation, handweeding and scouting immature/low foliage plants 
Irrigation and scouting mature plants 

Vefy Low 
Low 
Medium 
High 
Very High 

2000 1346 to 2308 
NIA NIA 

hand harvesting, stripping, training, thinning, topping, mechanical hop harvest 
NIA 

Comments: 

I DAT 

-
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
25 

Start applications when conditions favor development of blue mold and repeat at 5 to 7 intervals until threat subsides. 
Can apply 6.0 lbs ai per season. PHI= 21 days for flue cured tobacco and 30 days for other types. 

DFR LEVELS ETU DOSE 
luolcm2) lmolkolday) 

Mancozeb I ETU Low Exoosure I Medium Exoosure I Hiah Exoosure Low Exoosure .. " "Aro .... ,.... ,.,,,.,.. " ",.... "". . - nnn A n.- """"' 

3.8 0.013 7.0E-005 9.1E-004 1.4E-003 1.7E-007 
3.5 0.012 6.6E-005 8.SE-004 1.3E-003 1.6E-007 
3.2 0.012 6.2E-005 8.1E-004 1.2E-003 1.5E-007 
2.9 0.011 5.9E-005 7.6E-004 1.2E-003 1.4E-007 
2.7 0.011 5.5E-005 7.2E-004 1.1E-003 1 AE-007 
2.5 0.011 5.2E-005 6.BE-004 1.0E-003 1.3E-007 
2.3 0.010 5.0E-005 6.4E-004 9.9E-004 1.2E-007 
2.1 0.010 4.7E-005 6.1E-004 9.4E-004 1.2E-007 
1.9 0.009 4.4E-005 5.8E-004 8.9E-004 1.1 E-007 
1.8 0.009 4.2E-005 5.5E-004 8.4E-004 1.0E-007 
1.6 0.009 4.0E-005 5.2E-004 8.0E-004 9.9E-008 
1.5 0.008 3.8E-005 4.9E-004 7.6E-004 9.3E-008 
1.4 0.008 3.6E-005 4.7E~004 7.ZE-004 8.9E-008 
1.2 0.008 3.4E-005 4.4E-004 6.8E-004 8.4E-008 
1.1 0.008 3.2E-005 4.2E-004 6.5E-004 8.0E-008 
1.1 0.007 3.1E-005 4.0E-004 6.2E-004 7.6E-008 
1.0 0.007 2.9E-005 3.8E-004 5.9E-004 7.2E-008 
0.9 0.007 2.8E-005 3.6E-004 5.6E-004 6.9E-008 
0.8 0.007 2.7E-005 3.5E-004 5.3E-004 6.6E-008 
0.7 0.006 2.5E-005 3.3E-004 5.1 E-004 6.2E-008 
0.5 0.005 2.0E-005 2.6E-004 4.0E-004 4.9E-008 

Cancer Risk 

I Medium Exnosure I 
,., . .- """ 

2.2E-006 
2.1E-006 
2.0E-006 
1.9E-006 
1.8E-006 
1.?E-006 
1.6E-006 
1.5E-006 
1.4E-006 
1.4E-006 
1.3E-006 
1.2E-006 
1.ZE-006 
1.1E-006 
1.0E-006 
9.9E-007 
9.4E-007 
9.0E-007 
8.5E-007 
8.1E-007 
6.4E-007 

Hiah Exoosure 
,.., ....... """ 

3.4E-006 
3.2E-006 
3.1E-006 
2.9E-006 
2.7E-006 
2.6E-006 
2.4E-006 
2.3E-006 
2.2E-006 
2.1E-006 
2.0E-006 
1.9E-006 
1.8E-006 
1.7E-006 
1.6E-006 
1.5E-006 
1.4E-006 
1.4E-006 
1.3E-006 
1.2E-006 
9.9E-007 
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Spreadsheet G18 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop{s) Considered: 
Label Application Rate (lb ai/A): 

Mancozeb 
Cancer Risk for Commercial Workers 
11/25/2001 
Fruiting Vegetables - California 
Tomatoes 
1.4 

DFR Data Summary_ Exposure Factors: 
Source; -- - - - MRlD 449596-03 (groundboom CA tomato data) Mancozeb Dermal AbsOrption Factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.142 -0.163 ETU Dermal Absorption Factor 
{Initial} (ug/cm2): 6. 77 0.01 Hours Worked per day 
Study Application Rate {lb ai/A): 1.65 1.65 
Limit of Quantification (ugJcm2): 0.005 0.0025 

Transfer Coefficients 
Exposure POtel1tiat 

Ver-y Low 
Low 
Medium 
High 
Very High 

Comments: 

DAT 

I.,_ , ;._:cu'h':'' '-'V"''''"'h''"" , ..... ,,, .. ,,,vu11 1Activities 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting, pruning, staking, tying 
N/A 

Start applications when seedlings emerge or transplants are set and repeat at 7 to 1 O intervals throughout the season. PHI = 5 days 
Can apply 6.4 lbs ai/acre per year (4 applications) 

DFR LEVELS(adjusted for rate) DOSE 
(ua/cm21 (ma/ka/davl 

0.01 
O.D75 

0.26 
8 

Cancer Risk 

Mancozeb I ETU Low Exoosure 1 Medium Exoosure 1 Hiah Exoosure Low Exoosure I Medium Exoosure I 
n 0 
1 
2 
3 
4 
5 

,.. ~·. o.74• 
4.984 
4.324 
3.752 
3.255 
2.824 

"""" 0.008 
0.007 
0.006 
0.005 
0.004 
0.004 

3.7E-004 
3.2E-004 
2.8E-004 
2.4E-004 
2.1E-004 
1.8E-004 

5.2E-004 
4.5E-004 
3.9E-004 
3.3E-004 
2.9E-004 
2.5E-004 

7:4E-004 
6.4E-004 
5.5E-004 
4.SE-004 
4.1E-004 
3.5E-004 

9.2E-001 
7.9E-007 
6.8E-007 
5.9E-007 
5.1E-007 
4.4E-007 

1.3E-006 
1.1E-006 
9.6E-007 
8.2E-007 
7.1E-007 
6.1E-007 

Hiah Exoosure 
D\E-006 
1.6E-006 
1.4E-006 
1.2E-006 
1.0E-006 
8.7E-007 
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Spreadsheet G19 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ailA): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semi\og Regression: 
[JnitiaJJ (ug/cm2): 
Study Application Rate {lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure POtenflal 

Very Low 
Low 
Medium 
High 
Very High 

Mancozeb 
Cancer Risk for Commercial Workers 
11/25/2001 
Fruiting Vegetables - Florida 
Tomatoes 
1.4 

-MRID-425602-01 {1991Qroutlaboom FL tomato data) 
Mancozeb ETU 

-0.085 -0.079 
6.29 0.02 
·2.3 2.3 
0.02 0.01 

I Transfer CoeffiClentsTcm2TtioUrf-- IActiviTies 
Used For RA Ranae 
NIA . ---- - N/A NIA 

Exposure Factors: 
MancozebDermc:il AbsOrption Fa-ctor 
Mancozeb Conversion Factor to ETU 
ETU Dermal Absorption Factor 
Hours Worked per day 

500 486 to 2760 
700 TBD 

Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 

1 ooo 364 to 1908 hand harvesting, pruning, staking, tying 
NIA N/A N/A 

Comments: Start applications when seedlings emerge or transplants are set and repeat at 7 to 10 intervals throughout the season. PHI== 5 days 
Can apply 16.8 lbs ai/acre per year (7 applications). 

DAT DFR LEVELS {adjusted for rate) DOSE Cancer Risk 
rua/cm2) imo/•n/dav\ 

0:01 
0.075 
0.26 

8 

Mancozeb I ETU Low Exnosure 1 Medium Exoosure 1 Hioh Exnosure Low Exoosure 1 Medium Exoosure 1 Hiah Exoosure 
" 0 
1 
2 
3 
4 
5 
6 
7 

- -3-:8 
3.5 
3.2 
3.0 
2,7 
2.5 
2.3 
2.1 

- -·-0.012 
0.011 
0.010 
0.010 
0.009 
0.006 
0.006 
0.007 

3.4E-004 
3.2E-004 
2.9E-004 
2.7E-004 
2.5E-004 
2.3E-004 
2.1E-004 
1.9E-004 

4.sE-oo4 
4.4E-004 
4.1 E-004 
3.8E-004 
3.5E-004 
3.2E-004 
3.0E-004 
2.7E-004 

6.9E-004 
6.4E-004 
5.9E-004 
5.4E-004 
5.0E-004 
4.6E-004 
4.2E-004 
3.9E-004 

8.5E-007 
7.9E-007 
7.2E-007 
6.7E-007 
6.1E-007 
5.7E-007 
5.2E-007 
4.6E-007 

TZE-006 
1.1E-006 
1.0E-006 
9.3E-007 
6.6E-007 
7.9E-007 
7.3E-007 
6.7E-007 

1.7E-006 
1.BE-006 
1.4E-006 
1.3E-006 
1.2E-006 
1.1E-006 
1.0E-006 
9.6E-007 
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Spreadsheet G20 

Chemlcal: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Average Application Rate (lb ai/A): 

DFR Data: Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[!nltia!] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification {ug/cm2): 

Transfer Coefficients 
xposure Potential 

Very[ow (VL) 
Low 
Medium 

Mancozeb 
Cancer Risk for Commercial Workers 
1112512001 
Deciduous Tree Fruit - Average Eastern Application Rate 
Apples, crab apples, pears 
2.1 

·MRID 449596-02 (NY airblast apple data) 
Mancozeb ETU 

-0.074 -0.09 
15.9 0.22 

5 5 
0.005 0.00125 

Activlfies 
""'-'i"""o;;;,"""""'"'="i"'"'"""'~'""'--t 

100 100 
1000 197 to 2302 
NIA NIA 

propping 
Irrigation, scouting, weeding 
NIA 

Exposure Factors: 
-MatlcozEib D0rm8:1 Absorj:)tion -Fact 
Mancozeb Conversion Factor to ET 
ETU Dermal Absorption Factor 
Hours Worked per day 

(j.Q1 

0.075 
0.26 

8 

High 3000 142110 4393 harvesting, pruning, training, tying, thiining 

Comments: 

DAT 

-0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
25 
30 

I 
I 

Average rate is NASS data for Eastern Apples and Pears 1993 to 2001. 

DFR LEVELS (adjusted for rate) 

Mancozeb - -6:7 
6.2 
5.8 
5.3 
5.0 
4.6 
4.3 
4.0 
3.7 
3.4 
3.2 
3.0 
2.7 
2.6 
2.4 
2.2 
2.0 
1.9 
1.8 
1.6 
1.5 
1.1 
0.7 

rua/cm2) 
I ETU 

- ---0.092 
0.084 
0.077 
0.071 
0.064 
0.059 
0.054 
0.049 
0.045 
0.041 
0.038 
0.034 
0.031 
0.029 
0.026 
0.024 
0.022 
0.020 
0.018 
0.017 
O.Q15 
0.010 
0.006 

DOSE 
rma/ka/dav) 

VL Exposure I Low Exposure I High Exposure 
3:-3E-D04 
3.0E-004 
2.8E-004 
2.6E-004 
2.3E-004 
2.1E-004 
2.0E-004 
1.8E-004 
1.7E-004 
1.5E-004 
1.4E-004 
1.3E-004 
1.2E-004 
1.1E-004 
9.SE-005 
9.0E-005 
8.3E-005 
7.6E-005 
6.9E-005 
6.4E-005 
5.8E-005 
3.BE-005 
2.5E-005 

~3E:003 
3.0E-003 
2.8E-003 
2.6E-003 
2.3E-003 
2.1E-003 
2.0E-003 
1.BE-003 
1.7E-003 
1.5E-003 
1.4E-003 
1.3E-003 
1.2E-003 
1.1E-003 
9.BE-004 
9.0E-004 
8.3E-004 
7.6E-004 
6.9E-004 
6.4E-004 
5.BE-004 
3.BE-004 

. 2.5E-004 

1:-0E-002 
9.1E-003 
8.4E-003 
7.7E-003 
7.0E-003 
6.4E-003 
5.9E-003 
5.4E-003 
5.0E-003 
4.5E-003 
4.2E-003 
3.BE-003 
3.5E-003 
3.2E-003 
2.9E-003 
2.7E-003 
2.5E-003 
2.3E-003 
2.1E-003 
1.9E-003 
1.8E-003 
1.1 E-003 
7.4E-004 

CANCER RISK 

VL Exposure I Low Exposure I High Exposure 
8.2E-007 
7.SE-007 
6.9E-007 
6.3E-007 
5.8E-007 
5.3E-007 
4.9E-007 
4.5E-007 
4.1E-007 
3.7E-007 
3.4E-007 
3.1E-007 
2.9E-007 
2.6E-007 
2.4E-007 
2.2E-007 
2.0E-007 
1.9E-007 
1.7E-007 
1.6E-007 
1.4E-007 
9.4E-008 
6.1E-008 

8.2E-006 
7.5E-006 
6.9E-006 
6.3E-006 
5.BE-006 
5.3E-006 
4.9E-006 
4.5E-006 
4.1E-006 
3.?E-006 
3.4E-006 
3.1E-006 
2.9E-006 
2.6E-006 
2.4E-006 
2.2E-006 
2.0E-006 
1.9E-006 
1.7E-006 
1.6E-006 
1.4E-006 
9.4E-007 
6.1E-007 

2.5E-005 
2.3E-005 
2.1 E-005 
1.9E-005 
1.7E-005 
1.6E-005 
1.5E-005 
1.3E-005 
1.ZE-005 
1.1 E-005 
1.0E-005 
9.4E-006 
8.7E-006 
7.9E-006 
7.3E-006 
6.7E-006 
6.1 E-006 
5.6E-006 
5.1E-006 
4.7E-006 
4.3E-006 
2.8E-006 
1.BE-006 
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Spreadsheet G21 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Average Applicatfon Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
/lnitia!J (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantiflcation (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

VerYlow -(VL) 
Low 
Medium 

Mancozeb 
Cancer Risk for Commercial Workers 
11/25/2001 
Deciduous Tree Fruit - Average Western Application Rate 
Apples, crab apples, pears 
3.1 

MRID 449596-02(WA airblaSl:-apl)le data) 
Mancozeb ETU 

-0.032 -0.025 
16.5 0.05 

5 5 
0.005 0.0025 

I Transfer Coefficients (cm2/hour) I Activities 
Used For RA Ranae 
100- 100 
1000 197 to 2302 
N/A NIA 

propping 
Irrigation, scouting, weeding 
N/A 

Exposure Factors: 
Mancozeb D8rmal AbsOrpfiOil F8Ct 
Mancozeb Conversion Factor to ET 
ETU Dermal Absorption Factor 
Hours Worked per day 

High 3000 1421 to 4393 harvesting, pruning, training, tying, thinning 

Comments: Average rate is NASS data for Western Apples and Pears 1993 to 2001 

DAT DFR LEVELS (adjusted for rate) DOSE GANG R RISK 
u /cm2 

Manco Zeb ETU VL Ex osure Low Ex osure Hi h Ex osure VL Ex osure low Ex osuffi 
0 10.2 0.031 1.8E-004 1.8E-003 5.4E-003 4.4E-007 4.4E-006 
1 9.9 0.030 1.?E-004 1.7E-003 5.2E-003 4.3E-007 4.3E-006 
2 9.6 0.029 1.7E-004 1.7E-003 5.1E-003 4.2E-007 4.2E-006 
3 9.3 0.029 1.7E-004 1.7E-003 5.0E-003 4.1E-007 4.1E-006 
4 9.0 0.028 1.6E-004 1.6E-003 4.8E-003 4.0E-007 4.0E-006 
5 8.7 0.027 1.6E-004 t.6E-003 4.7E-003 3.9E-007 3.9E-006 
6 8.4 0.027 1.5E-004 1.5E-003 4.5E-003 3.7E-007 3.7E-006 
7 8.2 0.026 1.5E-004 1.5E-003 4.4E-003 3.6E-007 3.6E-006 
8 7.9 0.025 1.4E-004 1.4E-003 4.3E-003 3.5E-007 3.5E-006 
9 7.7 0.025 1.4E-004 1.4E-003 4.2E-003 3.4E-007 3.4E-006 
10 7.4 0.024 1.4E-004 1.4E-003 4.1E-003 3.3E-007 3.3E-006 
11 7.2 0.024 1.3E-004 1.3E-003 3.9E-003 3.3E-007 3.3E-006 
12 7.0 0.023 1.3E-004 1.3E-003 3.BE-003 3.2E-007 3.2E-006 
13 6.7 0.022 1.2E-004 1.2E-003 3.7E-003 3.1E-007 3.1 E-006 
14 6.5 0.022 t.2E-004 t.2E-003 3.6E-003 3.0E-007 3.0E-006 
15 6.3 0.021 1.2E-004 1.2E-003 3.5E-003 2.9E-007 2.9E-006 
20 5.4 0.019 1.0E-004 t.OE-003 3.1E-003 2.SE-007 2.5E-006 
25 4.6 0.017 8.9E-005 8.9E-004 2.7E-003 2.2E-007 2.2E-006 
30 3.9 0.015 7.7E-005 7.7E-004 2.3E-003 1.9E-007 1.9E-006 
35 3.3 0.013 6.7E-005 6.7E-004 2.0E-003 1.7E-007 1.7E-006 

0.01 
O.D75 

0.26 
8 

Hi h Ex osur~ 
1.3E-005 
1.3E-005 
t .3E-005 
1.2E-005 
1.2E-005 
1.2E-005 
1.1 E-005 
1.1E-005 
1.1E-005 
1.0E-005 
1.0E-005 
9.8E-006 
9.5E-006 
9.2E-006 
9.0E-006 
8.7E-006 
7.6E-006 
6.6E-006 
5.7E-006 
5.0E-006 
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I 

Spreadsheet G22 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate {lb ai/A): 

Mancozeb 
Cancer Risk for Commercial Workers 
1112512001 
Turf - North Carolina 
Golf course and sodfarm turf 

17.4 

DFR Data Summa!Y________ _ _ _ Exposure Factors: 
Sou(ce: - - --- MRlD 449585-01 Mancozeb Dermal Absorption Factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semi!og Regression: -0,233 Note 1 ETU Dermal Absorption Factor 
[lnitial) (ugfcm2): 0.153 0.0026 Hours Worked per day 
Study Application Rate (lb ai/A): 16.1 
Limit of Quantification (ug/cm2): 0.0043 0.0018 

1).01 
0.075 

0.26 
8 

Note 1: The ETU concentrations were close to the LOO and levels found on untreated controls. The maximum concentration of ETU, 0.0026 ug/cm2 was measured on DAT 0.33. 
No ETU was detected on the unheated control for DAT 0.33 

Transfer Coefficlonts 
Exposure Potential 

Very Low 
Low 
Medium 
High 
Very High 

Comments: 

DAT 

-0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

I ·rransIBrCOEiffiClentS(Cn12/hour) IActlvltles 
Used For RA Ranae 
NIA- - - --NIA 

500 NIA 
NIA NIA 
16500 NIA 
NIA NIA 

NIA 
Mowing 
NIA 
Transplanting, handweeding 
NIA 

Start applications at spring grass green-up or when disease appears and repeat at 7 to 10 day intervals or until disease threat has passed. 
Can apply at 5 day intervals or more frequently for pythium blight. 

DFR LEVELS (Adjusted for Rate) 

Mancozeb 
.... ~,...,.. 

0.165 
0.131 
0.104 
0.082 
0.065 
0.052 
0.041 
0.032 
0.026 
0.020 
0.016 
0.013 
0.010 
0.0080 
0.0063 

(uolcm2l 
I ETU 

""""" 0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 

DOS to 
(molkaldavl 

Low Exoosure 
4.9E-005 
4.7E-005 
4.6E-005 
4.5E-005 
4.4E-005 
4.4E-005 
4.3E-005 
4.3E-005 
4.3E-005 
4.3E-005 
4.2E-005 
4.2E-005 
4.2E-005 
4.2E-005 
4.2E-005 

I Hiah Exoosure 
1.6E-003 
1.6E-003 
1.5E-003 
1.5E-003 
1.5E-003 
1.4E-003 
1.4E-003 
1.4E-003 
1.4E-003 
1.4E-003 
1.4E-003 
1.4E-003 
1.4E-003 
1.4E-003 
1.4E-003 

Cancer Risk 

Low Exoosure 
1.2E-007 
1.2E-007 
1.1 E-007 
1.1 E-007 
1.1E-007 
1.1 E-007 
1.1E-007 
1.1 E-007 
1.1 E-007 
1.1 E-()07 
1.0E-007 
1.0E-007 
1.0E-007 
1.0E-007 
1.0E-007 

I Hiah Exoosure 
4.0E-006 
3.9E-006 
3.8E·006 
3.7E-006 
3.6E-006 
3.6E-006 
3.5E-006 
3.5E-006 
3.5E-006 
3.5E-006 
3.5E-006 
3.4E-006 
3.4E-006 
3.4E-006 
3.4E-006 
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Spreadsheet G23 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Labe! Application Rate (lb ai/A): 

Mancozeb 
Cancer Risk for Commercial Workers 
1112512001 
Turf - Pennsylvania 
Golf course and sodfarm turf 

17.4 

DFR Data Summary Exposure Factors: 
Source: MRID 449585-01 Mancozeb Dermal Absorption Factor 0.01 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 0.075 
Slope of Semilog Regression: -0.105 Note 1 ETU Dermal Absorption Factor 0.26 
[lnitiaJJ (ug!cm2): 0.077 0,0009 Hours Worked per day a 
Study Application Rate (lb ai/A): 10.45 
Limit of Quantification (ug/cm2): 0.0043 0.0018 

Note 1: ETU was only detected on DAT 10 samples at levels similiar to the untreated controls. 
No ETU was detected on either the samples or the untreated controls on the other daYs. 

Transfer Coefficients 
Exposure Potential 

Vefy Low 
Low 
Medium 
High 
Very High 

J Tra-nsfer Coefficients (cm2/hour) JActiviiles 
Used For RA Range 
NIA- -NIA 
500 NIA 
NIA NIA 
16500 NIA 
NIA NIA 

NIA 
Mowing 
NIA 
Transplanting, handweeding 
NIA 

Comments: Start applications at spring grass green-up or when disease appears and repeat at 7 to 10 day intervals or until disease threat has passed. 
Can apply at 5 day intervals or more frequently for pythium blight. 

DAT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

DFR LEVELS {Adjusted for Rater-
u /cm2 

Mancozeb ETU 
0.128 0.0015 
0.115 0.0015 
0.104 0.0015 
0.094 0.0015 
0.084 0.0015 
0.076 0.0015 
0.068 0.0015 
0.061 0.0015 
0.055 0.0015 
0.050 0.0015 
0.045 0.0015 
0.040 0.0015 
0.036 0.0015 
0.033 0.0015 
0.029 0.0015 

--------DOSE- - --- - - -·· -cancerRisk 

Low Ex osure Hi h Ex osure Low Ex osure Hi h Ex osure 
2.8 -005 9.2E-004 6.9E-008 .3E-006 
2.7E-005 9.0E-004 6.7E-008 2.2E-006 
2.7E-005 8.8E-004 6.6E-008 2.2E-006 
2.6E-005 8.7E-004 6.5E-008 2.1E-006 
2.6E-005 8.5E-004 6.4E-008 2.1E-006 
2.6E-005 8.4E-004 6.3E-008 2.1E-006 
2.5E-005 8.3E-004 6.2E-008 2.1E-006 
2.5E-005 8.2E-004 6.1E-008 2.0E-006 
2.5E-005 8.1E-004 6.1E-008 2.0E-006 
2.4E-005 8.0E-004 6.0E-008 2.0E-006 
2.4E-005 8.0E-004 6.0E-008 2.0E-006 
2.4E-005 7.9E-004 5.9E-008 2.0E-006 
2.4E-005 7.9E-004 5.9E-008 1.9E-006 
2.4E-005 7.8E-004 5.8E-008 1.9E-006 
2.4E-005 7.8E-004 5.8E-008 1.9E-006 
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I 

Spreadsheet G24 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Average Application Rate (lb ai/A): 

Mancozeb 
Cancer Risk for Commercial Workers 
1112512001 
Turf - Using Average Application Rate for CA turf from CA DPR 
Golf course and sodfarm turf 
8.8 

DFR Data Summa Exposure Factors: 
S-ource: -- MRID 449585-01 - -- Mancozeb DeTrnat Absorptici"/lfactor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.301 Note 1 ETU Dermal Absorption Factor 
[Initial} (ug/cm2): 0.188 0.0195 Hours Worked per day 
Study Application Rate (lb ai/A): 11.33 
Limit of Quaf1tification (ugtcm2): 0.0043 0.0018 

0:01 
0.075 

0.26 
8 

Note 1: The ETU concentrations were close to the LOQ and !e'Je!s found on untreated controls, The maximum concentration of ETU, 0.0195 ugfcm2 was measured on DAT 4. 
No ETU was detected on the untreated control for DAT 4. The ETU levels for days 5, 7, 10 and 14 were below the LOQ. 

Transfer Coefficients 
txposure Potent\81 

'Very Tow 
Low 
Medium 
High 
Very High 

Comments: 

DAT 

-0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

I 
I 

r TffinsIBfCoe:mclentS (cffi2Jh0ur) JActivilles 
Used For RA Ranae 
NIA ____ Nll\ 

500 NIA 
NIA NIA 
16500 NIA 
NIA NIA 

NIA 
Mowing 
NIA 
Transplanting, handweeding 
NIA 

Start applications at spring grass green-up or when disease appears and repeat at 7 to 10 day intervals or until disease threat has passed. 
Can apply at 5 day intervals or more frequently for pythium blight. 

DFR LEVELS (Adjusted for Rate) 

Mancozeb 
-0.146 
0.108 
0.080 
0.059 
0.044 
0.032 
0.024 
O.Q18 
0.013 
0.010 
0.007 
0.005 
0.004 
0.003 
0.002 

rua/cm2\ 
I ETU 

" "~ ... ,... 0.0152 
0.0152 
0.0152 
0.0152 
0.0152 
0.0014 
0.0014 
0.0014 
0.0014 
0.0014 
0.0014 
0.0014 
0.0014 
0.0014 
0.0014 

DOSE 
fmn/kn/davl 

Low Exoosure 
2.3E-004 
2.3E-004 
2.3E-004 
2.3E-004 
2.3E-004 
2.2E-005 
2.2E-005 
2.2E-005 
2.1E-005 
2.1E-005 
2.1E-005 
2.1E-005 
2.1E-005 
2.1E-005 
2.1E-005 

I Hiah Exoosure 
7.6E-003 
7.6E-003 
7.5E-003 
7.SE-003 
7.SE-003 
7.3E-004 
7.2E-004 
7.1E-004 
7.0E-004 
7.0E-004 
7.0E-004 
6.9E-004 
6.9E-004 
6.9E-004 
6.9E-004 

Cancer Risk 

Low Exoosure 
5.7E-007 
5.7E-007 
5.6E-007 
5.6E-007 
5.6E-007 
5.5E-008 
5.4E-008 
5.3E-008 
5.3E-008 
5.2E-008 
5.2E-008 
5.2E-008 
5.2E-008 
5.2E-OOB 
5.2E-008 

I Hiah Exoosure 
1.9!0-005 
1.9E-005 
1.9E-005 
1.9E-005 
1.9E-005 
1.BE-006 
1.BE-006 
1.BE-006 
1.7E-006 
1.7E-006 
1.7E-006 
1.7E-006 
1.7E-006 
1.7E-006 
1.7E-006 

::c 
m 
c 
~ 
" 0 a. 
"' 0 
"' :::i -"' ~ 
(/) 

"' ~ ;;;· 
"' w 
"' ~ 
(/) 

" ;;;· 
:::i 

" "' 
~ 
< 
~· 

::!! 
iii' 

~ 
CD 
CD 
CD 

"' CD 

"lJ 

"' IC 

"' w 
"' w 
a 
.... 
w 
"' 

323



Spreadsheet G25 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

Mancozeb 
Cancer Risk for Commercial Workers 
1112512001 
Cucurbit Vegetables - West 
CanteJope, cucumbers, squash, melons 
2.4 

DFR Data Summary _Exp_osure Factors: 
Source: -·· - - Grol.lnboOm TOmatOS in CA (MRID 449596-03) -- --- -- Mancoleb Dermal Absorption Factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Sem\log Regression: -0.142 -0.163 ETU Dermal Absorption Factor 
[!nitia!] (ug/cm2): 6. 77 0.01 Hours Worked per day 
Study Application Rate (lb aifA): 1.65 1.65 
Limit of Quantification (ug/cm2): 0.005 0.0025 

Transfer Coefficients 
Exposure Potential 

Ver!j Low 
Low 
Medium 
High 
Very High 

Comments: 

DAT 

" 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

C TranSTer COOffiClents (cm2/h0Ur/ =p.·ctivities 
Used For RA Ranqe 
NIA NIA 
500 486 to 2760 
1500 486 to 2760 
2500 486 to 2760 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation, scouting, weeding mature plants 
hand harvesting, pulling, leaf thinning, thinning, turning 
NIA 

Start applications when plants are in the two leaf stage and repeat at 7 to 10 intervals. PHI = 5 days. 
Can apply 19.2 lbs ai/acre per year ( 8 applications) 

OFR LEVELS(adjusted for rate) DOSE 
run/cm21 rma/kn/dav\ 

Mancozeb I ETU Low Exposure I Medium Exposure I Hiqh Exposure Low Exoosure 
" "J_, ,.,,.. .. "" ,,. Jr- ""J ,, nr """' 0 0 Mo .. ,....,....,..,,,,.... 

8.544 0.012 5.5E-004 1.6E-003 2.7E-003 1.4E-006 
7.413 0.010 4.7E-004 1.4E-003 2.4E-003 1.2E-006 
6.431 0.009 4.1E-004 1.2E-003 2.0E-003 1.0E-006 
5.580 0.008 3.5E-004 1.1E-003 1.8E,003 8.7E-007 
4.841 0.006 3.0E-004 9.1E-004 1.5E-003 7.5E-007 
4.200 0.005 2.6E-004 7.8E-004 1.3E-003 6.5E-007 
3.644 0.005 2.3E-004 6.8E-004 1.1E-003 5.6E-007 
3.162 0.004 1.9E-004 5.8E-004 9.7E-004 4.BE-007 
2.743 0.003 1.?E-004 5.0E-004 8.4E-004 4.1E-007 
2.380 0.003 1.4E-004 4.3E-004 7.2E-004 3.6E-007 
2.065 0.002 1.2E-004 3.7E-004 6.2E-004 3.1 E-007 
1.792 0.002 1.1 E-004 3.2E-004 5.4E-004 2.7E-007 
1.555 0.002 9.3E-005 2.BE-004 4.6E-004 2.3E-007 
1.349 0.001 8.0E-005 2.4E-004 4.0E-004 2.0E-007 

0:01 
0.075 

0.26 
8 

Cancer Risk 

1 Medium Exoosure 1 
,,~ 00 

4.1E-006 
3.5E-006 
3.0E-006 
2.6E-006 
2.2E-006 
1.9E-006 
1.7E-006 
1.4E-006 
1.2E-006 
1.1E-006 
9.2E-007 
8.0E-007 
6.9E-007 
5.9E-007 

Hiah Exoosure 
~ ,,.,.... ~~" 

6.BE-006 
5.8E-006 
5.0E-006 
4.3E-006 
3.7E-006 
3.2E-006 
2.8E-006 
2.4E-006 
2.1E-006 
1.BE-006 
1.5E-006 
1.3E-006 
1.1 E-006 
9.9E-007 
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Spreadsheet G26 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

Mancozeb 
Cancer Risk for Commercial Workers 
1112512001 
Cucurbit Vegetables - East 
Cantelope, cucumbers, squash, melons 
2.4 

DFR Data Summary Exposure Factors: 
Source: - - Groundboom Tomatos in FL (MRID 425602-01) MancOzeb Dermal A6sorption Factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.085 -0.079 ETU Dermal Absorption Factor 
{Initial] (ug/cm2): 6.29 0.02 Hours Worked per day 
Study Application Rate (lb ai/A): 2.5 2.5 
Umit of Quantification (ug/cm2): 0.02 0.01 

Transfer Coefficients 
Exposure Potenffal 

Very Low 
Low 
Medium 
High 
Very High 

comments: 

DAT 

' 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

I TrailSfefCOettrcreilts (cm2/hour) IActivities 
Used For RA Ranne 
NIA NIA 
500 486 to 2760 
1500 486 to 2760 
2500 486 to 2760 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation, scouting, weeding mature plants 
hand harvesting, pulling, leaf thinning, thinning, turning 
NIA 

Start applications when plants are in the two leaf stage and repeat at 7 to 1 O intervals. PHI = 5 days. 
Can apply 19.2 lbs ai/acre per year ( 8 applications) 

DFR LEVELS{adjusted for rate) DOSE 
<ualcm2l <malkaldavl 

Mancozeb I ETu Low Exoosure 1 Medium Exoosure 1 Hiah Exoosure Low Exoosure - --- - -·- - ..... --· . -.- --- " ....... --- " '" 

5.546 O.D18 5.0E-004 1.5E-003 2.5E-003 1.2E-006 
5.094 0.016 4.6E-004 1.4E-003 2.3E-003 1.1E-006 
4.679 O.D15 4.3E-004 1.3E-003 2.1E-003 1.1 E-006 
4.298 0.014 3.9E-004 1.2E-003 2.0E-003 9.7E-007 
3.948 0.013 3.6E-004 1.1 E-003 1.8E-003 8.9E-007 
3.626 0.012 3.3E-004 1.0E-003 1.7E-003 8.2E-007 
3.331 0.011 3.1E-004 9.2E-004 1.5E-003 7.BE-007 
3.059 0.010 2.8E-004 8.5E-004 1.4E-003 7.0E-007 
2.810 0.009 2.6E-004 7.8E-004 1.3E-003 6.4E-007 
2.581 0.009 2.4E-004 7.2E-004 1.2E-003 5.9E-007 
2.371 0.008 2.2E-004 6.6E-004 1.1E-003 5.5E-007 
2.177 0.007 2.0E-004 6.1E-004 1.0E-003 5.0E-007 
2.000 0.007 1.9E-004 5.6E-004 9.4E-004 4.6E-007 
1.837 0.006 1.7E-004 5.2E-004 8.7E-004 4.3E-007 

o.ITT 
0.075 

0.26 
8 

Cancer Hisk 

1 Medium Exoosure I . ,..,.... """" 

3.7E-006 
3.4E-006 
3.2E-006 
2.9E-006 
2.7E-006 
2.5E-006 
2.3E-006 
2.1E-006 
1.9E-006 
1.8E-006 
1.6E-006 

. 1.5E-006 
1.4E-006 
1.3E-006 

Hiah Exoosure 
,.. ....... """ 

6.2E-006 
5.7E-006 
5.3E-006 
4.8E-006 
4.5E-006 
4.1E-006 
3.8E-006 
3.5E-006 
3.2E-006 
3.0E-006 

. 2.7E-006 
2.5E-006 
2.3E-006 
2.1 E-006 

::c 
m 
c 
~ 
" 0 a. 
"' 0 
"' :::i -"' ~ 
(/) 

"' ~ ;;;· 
"' w 
"' ~ 
(/) 

" ;;;· 
:::i 

" "' 
~ 
< 
~· 

::!! 
iii' 

~ 
CD 
CD 
CD 

"' CD 

"lJ 

"' IC 

"' w 
"' "' a 
"" w 
"' 

325



Spreadsheet G27 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

Mancozeb 
Cancer Risk for Commercial Workers 
1112512001 
Root Vegetables - West 
dry onions, potatoes 
2.4 

DFR Data Summary _ __ Exposure Factors: 
Source: -- - Groundboomlrirriatos in CA (MR.ID 449596-03)- - --MancOieb Dermal Absorption Facfor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.142 -0.163 ETU Dermal Absorption Factor 
[Initial] (uglcm2): 6. 77 0.01 Hours Worked per day 
Study Application Rate (lb ai/A): 1.65 1.65 
Limit of Quantification (ug/cm2): 0.005 0.0025 

Transfer Coefficients 
Exposure PoteiltiaJ 

very Low 
Low 
Medium 
High 
Very High 

Comments: 

DAT 

-0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

I Transferc0eiff1c1ents (cm2/hour) IActfvlties 
Used For RA Ranoe 
NIA -NIA 
300 140 to 290 
1500 486 to 2760 
2500 486 to 2760 
NIA NIA 

NIA 
lm'gatfon, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting 
NIA 

Follow protective spray schedule when diseases are reported and repeat at 7 day intervals throughout season. PHI ; 7 days. 
Can apply 11.2 lbs ai/acre per year to onions and 24 lbs ai/acre per year to potatoes. 

DFR LEVELS (adjusted for rate) 

Mancozeb - -·~ 9.847 
8.544 
7.413 
6.431 
5.580 
4.841 
4.200 
3.644 
3.162 
2.743 
2.380 
2.065 
1.792 
1.555 
1.349 

iuolcm2t 
I ETu --· ~ O.Q15 

0.012 
0.010 
0.009 
0.008 
0.006 
0.005 
0.005 
0.004 
0.003 
0.003 
0.002 
0.002 
0.002 
0.001 

low Exoosure 
3.8E-004 
3.3E-004 
2.8E-004 
2.4E-004 
2.1E-004 
1.BE-004 
1.6E-004 
1.4E-004 
1.2E-004 
1.0E-004 
8.7E-005 
7.5E-005 
6.4E-005 
5.6E-005 
4.8E-005 

DOSE 
lmolkaldavl 

1 Medium Exoosure 1 

T:IiE-003 
1.6E-003 
1.4E-003 
1.2E-003 
1.1 E-003 
9.1 E-004 
7.8E-004 
6.8E-004 
5.8E-004 
5.0E-004 
4.3E-004 
3.7E-004 
3.2E-004 
2.8E-004 
2.4E-004 

Hiah Exoosure 
3.2E-003 
2.7E-003 
2.4E-003 
2.0E-003 
1.8E-003 
1.SE-003 
1.3E-003 
1.1E-003 
9.7E-004 
8.4E-004 
7.2E-004 
6.2E-004 
5.4E-004 
4.6E-004 
4.0E-004 

I 
I Low Exposure 

9:5E-oo7 
8.1E-007 
7.0E-007 
6.0E-007 
5.2E-007 
4.5E-007 
3.9E-007 
3.3E-007 
2.9E-007 
2.5E-007 
2.1E-007 
1.BE-007 
1.6E-007 
1.4E-007 
1.2E-007 

0.01 
0.075 

0.26 
8 

Cancer Risk 

I Medium ~~posure I 
4.7E-006 
4.1 E-006 
3.5E-006 
3.0E-006 
2.6E-006 
2.2E-006 
1.9E-006 
1.7E-006 
1.4E-006 
1.2E-006 
1.1 E-006 
9.2E-007 
8.0E-007 
6.9E-007 
5.9E-007 

High Exposure 
7:9E-006 
6.8E-006 
5.8E-006 
5.0E-006 
4.3E-006 
3.7E-006 
3.2E-006 
2.8E-006 
2.4E-006 
2.1 E-006 
1.BE-006 
1.5E-006 
1.3E-006 
1.1E-006 
9.9E-007 
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I 

Spreadsheet G28 

Chemical: 
Reason: 
Date: 
Trans1er Coefficient Group: 
Specific Crop(s) Considered: 
Label Applicatlon Rate (lb ai/A): 

Mancozeb 
Cancer Risk for Commercial Workers 
11125/2001 
Root Vegetables - East 
dry onions. potatoes 
2.4 

DFR Data Summary Exposure Factors: 
Source-; Groundboom Tomatos in FL (MRlO 425602-01) Mancozeb Dermal Absorption Factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
S!ope of Semi!og Regression: -0.0B5 -0.079 ETU Dermal Absorption Factor 
[lnrtial] (ug/cm2): 6.29 0.02 Hours Worked per day 
Study Application Rate {lb ai/A): 2.5 2.5 
Limit of Quaiitification (ug/cm2): 0.02 0.01 

Transfer Coefficients 
E£posUre.Potential 

very row 
Low 
Medium 
High 
Very High 

Comments: 

DAT 

-0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

I TrariS19rCDefffClents (cm2/hour) (Activities 
Used For RA Ranoe 
NTA- - NIA 
300 140 to 290 
1500 486 lo 2760 
2500 486 to 2760 
NIA N/A 

NIA 
lrriga1ion, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting 
N/A 

Follow protective spray schedule when diseases are reported and repeat at 7 day intervals throughout season. PHI = 7 days, 
Can apply 11.2 lbs ai/acre per year to onions and 24 lbs ai/acre per year to potatoes. 

DFR LEVELS (adjusted for rate) 
lua/cm2\ 

Mancozeb I 
.................. 6.038 
5.546 
5.094 
4.679 
4.298 
3.948 
3.626 
3.331 
3.059 
2.810 
2.581 
2.371 
2.177 
2.000 
1.837 

ETU 
,., n~,.... o:ITT9 
O.Q18 
0.016 
0.015 
0.014 
0.013 
0.012 
0.011 
0.010 
0.009 
0.009 
0.008 
0.007 
0.007 
0.006 

Low Exoosure 
3.3E'004 
3.0E-004 
2.8E-004 
2.6E-004 
2.4E-004 
2.2E-004 
2.0E-004 
1.8E-004 
1.7E-004 
1.6E-004 
1.4E-004 
1.3E-004 
1.2E-004 
1.1 E-004 
1.0E-004 

DDSE 
lma/ka/dav\ 

1 Medium Exoosure 1 

f.6E'003 
1.5E-003 
1.4E-003 
1.3E-003 
1.2E-003 
1.1E-003 
1.0E-003 
9.2E-004 
8.5E-004 
7.BE-004 
7.2E-004 
6.6E-004 
6.1E-004 
5.6E-004 
5.2E-004 

Hiah Exoosure 
2.7E'003 
2.5E-003 
2.3E-003 
2.1E-003 
2.0E-003 
1.8E-003 
1.7E-003 
1.5E-003 
1.4E-003 
1.3E-003 
1.2E-003 
1.1 E-003 
1.0E-003 
9.4E-004 
8.7E-004 

Low Exoosure 
8.1E-007 
7.4E-007 
6.8E-007 
6.3E-007 
5.BE-007 
5.4E-007 
4.9E-007 
4.5E-007 
4.2E-007 
3.9E-007 
3.6E-007 
3.3E-007 
3.0E-007 
2.BE-007 
2.6E-007 

0.01 
0,075 
0.26 

8 

Cancer Risk 

1 Medium Exoosure I 
4.0E-006 
3.7E-006 
3.4E-006 
3.2E-006 
2.9E-006 
2.7E-006 
2.5E-006 
2.3E-006 
2.1 E-006 
1.9E-006 
1.8E-006 
1.6E-006 
1.5E-006 
1.4E-006 
1.3E-006 

Hiah Exoosure 
6.7E-006 
6.2E-006 
5.7E-006 
5.3E-006 
4.8E-006 
4.5E-006 
4.1E-006 
3.8E-006 
3.5E-006 
3.2E-006 
3.0E-006 
2.7E-006 
2.5E-006 
2.3E-006 
2.1E-006 
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Appendix H - Post Application Cancer Risks for Private Growers 
Chemical: Mancozeb 

Reason: 
Date: 

Cancer Risks for Private Growers 

03125103 
Assessor: TD 

Spreadsheet# Applicable TC Groups: 
H1 Asparagus (Using California Tomato DFR data) 
H2 Asparagus (Using Florida Tomato DFR data) 
H3 Banana (Using Florida Tomato DFR data to match climate) 
H4 Christmas Tree (Using NY apple DFR data to match eastern climate) 
HS Christmas Tree (Using WA apple DFR data to match western climate) 
H6 Corn (Using California Tomato DFR data) 
H7 Corn {Using Florida Tomato DFR data) 
H8 Cranberry ( Using New Apple DFR data to match climate) 
H9 Cut flowers (Using Florida Greenhouse Tomato DFR data) 

H10 Field row crop, LowJMedium (Using Calitorn·1a Tomato DFR data to match western climate) 
H11 field row crop, Low/Medium (Using Florida Tomato DFR data to match eastern climate) 
H12 Grapes {Using Caliiornia Grape DFR Data and average application rate1rom CA OPR) 
H13 Grapes (Using New York Apple DFR Data and average application rate from NASS Data for Eastern grapes) 
H14 Ornamentals Excluding Cut flowers (Using Florida Greenhouse Tomatoe OFR Data} 
H15 Papaya (Using Florida Tomato DFR data to match climate) 
H16 Tobacco Seedlings (Using Greenhouse Tomato DFR Data) 
H17 Tobacco Fields (Using Florida Tomato DFR Data) 
H18 Tomato (Using California Tomato DFR Data) 
H19 Tomato(Using Florida Tomato DFR Data) 
H20 Tree, "fruit", Deciduous (Using New York Apple DFR Data and average application rate from NASS Data for Eastern apples and pears) 
H21 Tree, "fruit", Deciduous (Using Washington Apple DFR Data and Average Application Rate from NASS Data for Western Apples and Pears) 
H22 Turf/Sod (Using North Carolina TTR data) 
H23 Turf/Sod (Using Pennsylvania TTR data) 
H24 Turf/Sod (Using California TTR data and average application rate from CA DPR) 
H25 Vegetable, "cucurbit" (Using California Tomato DFR data) 
H26 Vegetable, "cucurbit" {Using Florida Tomato DFR data) 
H27 Vegetable, "roof' (Using California Tomato DFR data) 
H28 Vegetable, "root" {Using Florida Tomato DFR data) 

Toxicology & Exposure Factor loputs: 
a·: 
Years of Exposure Per Lifetime (70 years) 
Days of Exposure Per Year 
Adult Exposure Duration (hrs/day): 
Adult Body Weight (kg): 
Mancozeb Dermal Absorption Factor 
Metabolic Conversion to ETU Factor 
ETU Dermal Absorption Factor 

0.0601 
35 
10 
8 
70 

0.01 
0.075 
0.26 
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Spreadsheet H1 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Stem and stark Vegetables - West 
Aparagus 
1.6 

DFR Data Summary __ __Exposure Factors: 
Source· ----- Groundboom Tomatos in CA (MRID 449596-53)- Mancozeb Derinal AbSOrptiofi Factor 
Chemical: Manco:zeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.142 -0.163 ETU Derma\ Absorption Factor 
[Initial] (ug/cm2): 6.77 0.01 Hours Worked per day 
Study Application Rate (lb ai!A): 1.6 1.6 
limit of Quantification (ug/cm2): 0.005 0.0025 

Transfer Coefficients 
ExposurePotentfal I TranSferCoefficrerlts (Crrl2/houff !Activities 

Used For RA Ranqe 
Very Low 
Low 
Medium 
High 
Very High 

NIA ------i;J/A 

300 
500 
1000 
NIA 

140 to 290 
364 to 1908 
364 to 1908 
NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting and pruning artichokes 
NIA 

Comments: Apply only on asparagus ferns after spears have been harvested Repeat 4 times at ten day intervals. PHI = 120 days (west), 180 days (east) 

0.01 
0.075 
0.26 

8 

DAT -, DFR LEVE:CS-- ----- DOSE-- -----cancer RiSk 

u /cm2 
Not Ad"usted Ad·usted For Rate Low Ex osure Medium Ex a-sure Hi h Ex osure Low Ex osure Medium Ex osure 

0 6.8 0.010 2.BE-004 4.4E-004 NIA 2.2E-007 3.6E-007 
1 5.9 0.008 2.3E-004 3.8E-004 NIA 1.9E-007 3.1E-007 
2 5.1 0.007 2.0E-004 3.3E-004 NIA 1.BE-007 2.7E-007 
3 4.4 0.006 1.7E-004 2.BE-004 NIA 1.4E-007 2.3E-007 
4 3.8 0.005 1.5E-004 2.4E-004 NIA 1.2E-007 2.0E-007 
5 3.3 0.004 1.3E-004 2.1E-004 NIA 1.0E-007 1.7E-007 
6 29 0.004 1. 1E-004 1.BE-004 NIA 8.9E-008 1.SE-007 
7 2.5 0.003 9.3E-005 1.5E-004 NIA 7.6E-008 1.3E-007 
8 2.2 0.003 8.0E-005 1.3E-004 NIA 6.BE-008 1.1E-007 
9 1 9 0.002 6.9E-005 1.2E-004 N/A 5.7E-008 9.5E-008 
10 1.6 0.002 6.0E-005 9.9E-005 NIA 4.9E-008 8.2E-008 
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I 

Spreadsheet H2 

Chemical· 
Reasofl: 
Date: 
Transfer Coefficient Group· 
Specific Crop(s) Considered· 
Label Application Rate (lb al/A): 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Stem and stalk Vegetables - East 
Aparagus 
1.6 

DFR Data Summary EBJosure Factors: 
Sou-rce: ··-- Groundboom Tomatos in FL (MRID 425602-01) -~Mancoieb Dermal AbsorPtion factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.085 -0.079 ETU Dermal Absorption Factor 
[Initial] (ugtcm2): 6.29 0.02 Hours Worked per day 
Study Application Rate (lb ai/A): 2.5 2.5 
Limit of Quantification (uglcm2)· 0.02 0.01 

Transfer Coefficients 
Exposure Potent\a\ h TTansferGoeffic'1efitS[Crn27fiour) I Activities 

Used For RA Ranae 
Very low 
Low 
Medium 
High 
Very High 

NfA NIA 
300 140 to 290 
500 364 to 1908 
1 ooo 364 to 1908 
N/A NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting inature plants 
hand harvesting and pruning artichokes 
NIA 

Comments: Apply only on asparagus ferns after spears have been harvested. Repeat 4 times at ten day intervals. PHJ::: 120 days (west), 180 days (east) 

0.01 
0.075 

0.26 
8 

DAT DFR LEVELS (adjusted for rate) DOSE I Cancer Risk 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Mancozeb 
'" 40 
3.7 
34 
3.1 
2.9 
2.6 
24 
2.2 
2.0 
1 9 
1.7 

(ua/cm2\ 
I ETU 

,... ,...~,... 0.013 
0.012 
0.011 
0.010 
0.009 
0.009 
0.008 
0.007 
0.007 
0.006 
0.006 

Low Exposure 
2.2E-004 
2.0E-004 
1.8E-004 
1.7E-004 
1.SE-004 
1.4E-004 
1.3E-004 
1.2E-004 
1.1E-004 
1.0E-004 
9.6E-005 

lmolkoldav\ 
I Medium Exposure I 

3.6E-004 
3.3E-004 
3.1E-004 
2.8E-004 
2.SE-004 
2.4E-004 
2.2E-004 
2.0E-004 
1.9E-004 
1.?E-004 
1.6E-004 

Hiah Exposure 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

I Low Exoosure 
1-:SE-007 
1.7E-007 
1.5E-007 
1.4E-007 
1.3E-007 
1.2E-007 
1.1E-007 
1.0E-007 
9.3E-008 
8.6E-008 
7.9E-008 

I Medium Exposure 
3.0E:-007 
2.BE-007 
2.SE-007 
2.3E-007 
2.2E-007 
2.0E-007 
1.8E·007 
1.7E-007 
1.6E-007 
1.4E-007 
1.3E-007 
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Spreadsheet H3 

Chemical: 
Reason: 
Date· 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[lnitlalJ (uglcm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Bunch and bundle 
bananas 
2.4 

Exposure Factors: 

Groundboom Tomato Datci-forFloi"ida {MR.lo 425602-Cf1) Mancozeb Dermal Abs-orptiOO Factor 
Mancozeb Conversion Factor to ETU 
ETU Derma\ Absorption Factor 
Hours Worked per day 

Mancozeb 
-0.085 
6.29 
2.3 
0.02 

ETU 
-0.079 
0.02 
2.3 
0.01 

[; Tfiilsfer Coefficients (cnl27h0Urf--·1Activities 
Used For RA Ranae 
NIA -f\.llA 
100 TBD 
1300 1346 to 2308 

NIA 
Irrigation, handweeding and scouting immature/low foliage plants 
Irrigation and scouting mature plants 

0.01 
0.075 

0.26 
8 

Very Low 
Low 
Medium 
High 
Very High 

2000 1346 to 2308 
NIA NIA 

hand harvesting, stripping, training, thinning, topping, mechanical hop harvest 
N/A 

Comments: 

DAT 

0 

2 
3 
4 
5 
6 
7 
8 
9 
10 

Apply when leaves first appear and repeat every 14 to 21 days or as required. PHI= 0 days. 
Can apply 24 lbs per acre per season (10 applications) 

OFR LEVELS (Adjusted for Rate) I DOSE 
u /cm2 

Mancozeb ETU Low Ex osu-;=e-- Hi h Ex osure 
6.563 0.021 1.2E-004 2.4E-003 
6.029 0.019 1.1 E-004 2.2E-003 
5.537 0.018 1.0E-004 2.DE-003 
5.086 0.016 9.3E-005 1.9E-003 
4.672 0.015 8.5E-005 1.7E-003 
4.291 0.014 7.9E-005 1.6E-003 
3.941 0.013 7.2E-005 1.4E-003 
3.620 0.012 6.7E-005 1 3E-003 
3.325 0.011 6.1E-005 8.0E-004 1.2E-003 
3.054 0.010 5.7E-005 7.4E-004 1.1E-003 
2.805 0.009 5.2E-005 6.BE-004 1.0E-003 

I Cancer Risk 

low Ex osure Medium Ex osure 
9.7E-008 1.3E-006 
9.0E-008 1.2E-006 
8.3E-ODB 1.1E-006 
7.6E-008 9.9E-007 
7.0E-008 9.1 E-007 
6.5E-008 8.4E-007 
6.0E-008 7.7E-007 
5.5E-008 7.1E-007 
5.1E-008 6.BE-007 
4.7E-008 6.1 E-007 
4.3E-008 5.BE-007 

Hi h Ex osure 
1.9E-006 
1.8E-006 
1.7E-D06 
1.5E-006 
1.4E-006 
1.3E-DD6 
1.2E-006 
1.1 E-006 
1.0E-006 
9.3E-007 
8.6E-007 
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Spreadsheet H4 

Chemical: 
Reason
Date: 
Transfer Coefficient Group: 
Specific Crop{s) Considered 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] {uglcm2): 
Study Application Rate {lb ailA): 
Limit of Quantification {uglcm2)· 

Transfer Coefficients 
ExposUre Potential 

Low 
Medium 
High 
Very High 

Mancozeb 
Cancer Risks 'for Private Growers 
37705 
Conifers - West 
Christmas Trees 
3.2 

MR.ID 449596=°02 (WA Apj)le airblaSt data) 
Mancozeb ETU 

-0.032 -0.025 
16.5 0.05 

5 5 
0.005 0.0025 

J Tffinsterco6fficiets !Cm2/h0ur) 'Activities 
Used For RA RanQe 
1000 197 to 2302 
3000 1121 to 4929 
8000 5806 to 9835 
NIA NIA 

Irrigation, Scoutii1g, hand weeding, 
Shearing 
harvesting, bagg(ng, tying 
NIA 

Comments: Begin application in spring or early summer before infection occurs and repeat after heavy rains or at two week intervals as long as needed. 
Fungicides are used primarily for Swiss Needle Cast with the most important being chlorothalon.il. Mancozeb is effective only for low to moderate disease pressure. 

DAT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
15 
20 
25 
30 
35 

DFR LEVELS u /cm2 
Not Ad"usted Ad.usted For Rate 

10.6 0.0320 
10.2 0.0312 
9.9 0.0304 
9.6 0.0297 
9.3 0.0290 
9.0 0.02B2 
8.7 0.0275 
8.4 0.0269 
8.2 0.0262 
7.9 0.0256 
7.7 0.0249 
6.5 0.0220 
5.6 0.0194 
4.7 0.0171 
4.0 0.0151 
3.4 0.0133 

Low Ex osure Med Ex osure 
1.9E-003 5.6E-003 
1.8E-003 5.4E-003 
1.BE-003 5.3E-003 
1.7E-003 5.1E-003 
1.7E-003 5.0E-003 
1.6E-003 4.BE-003 
1.6E-003 4.7E-003 
1.SE-003 4.6E-003 
1.SE-003 4.4E-003 
1.4E-003 4.3E-003 
1.4E-003 4.2E-003 
1.2E-003 3.6E-003 
1.1E-003 3.2E-003 
9.2E-004 2.7E-003 
8.0E-004 2.4E-003 
6.9E-004 2.1E-003 

Cancer Risk 
Low Ex osure Med. Ex osure Hi h Ex osure 

1.5E-006 4.6E-006 1.2E-005 
1.SE-006 4.5E-006 1.2E-005 
1.4E-006 4.3E-006 1.2E-005 
1.4E-006 4.2E-006 1.1E-D05 

1.3E-002 1 AE-006 4. 1 E-006 1.1 E-005 
1.3E-002 1.3E-006 4.0E-006. 1.1E-005 
1.3E-002 1.3E-006 3.9E-006 1.0E-005 
1.2E-002 1.3E-006 3.8E-006 1.0E-005 
1.2E-002 1.2E-006 3.7E-006 9.7E-006 
1.2E-002 1.2E-006 3.6E-006 9.SE-006 
1.1 E-002 1.2E-006 3.5E-006 9.2E-006 
9.7E-003 1.0E-006 3.0E-006 8.0E-006 
8.4E-003 8.7E-007 2.6E-006 6.9E-006 
7.3E-003 7.5E-007 2.3E-006 6.0E-006 
6.4E-003 6.6E-007 2.0E-006 5.2E-006 
5.5E-003 5.7E-007 1. ?E-006 4.6E-006 
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Spreadsheet HS 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered 
label Application Rate {lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate {lb ai/A): 
limit of Quantification (ug/cm2): 

Transfer Coefficients 
ExposuriPotential 

Cow 
Medium 
High 
Very High 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Conifers - East 
Christmas Trees 
3.2 

MRID 449596-02 (NY Apple 8.irblast data) 
Mancozeb ETU 

-0.074 -0.09 
15.9 0.22 

5 5 
0.005 0.0025 

tranSfITTCOeffic nts - c----rri27F16u_r __ Activities 

Used For RA Ranqe 
1000- ----~to2302 

3000 1121 to 4929 
8000 5806 to 9835 
N/A NIA 

lrrigation,5couting, hand weeding 
Shearing 
harvesting, bagging, tying, 
NIA 

Comments: Begin application in spring or early summer before infection occurs and repeat after heavy rains or at two week intervals as long as needed. 
Major disease problem in NC is phytopthora root rot. Fungicide is only used in transplants bed due to cost. Mancozeb is not listed in crop profile. 

DAT 

-D 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
15 
20 
25 
30 
35 

DFR LEVELS {Adjusted for Rate) 

Mancozeb 
" -10.2 
9.5 
8.8 
8.2 
7.6 
7.0 
8.5 
6.1 
5.6 
5.2 
4.9 
3.4 
2.3 
1 6 
1.1 
08 

(uq/cm2) 

I ETU 
" • •-n 0.1408 
0.1287 
0.1176 
0.1075 
0.0982 
0.0898 
0.0821 
0.0750 
0.0685 
0.0626 
0.0572 
0.0365 
0.0233 
0.0148 
0.0095 
0.0060 

I 
I Low Exoosure 

5:"1E-003-
4.6E-003 
4.2E-003 
3.9E-003 
3.6E-003 
3.3E-003 
3.0E-003 
2.7E-003 
2.5E-D03 
2.3E-003 
2.1 E-003 
1.4E-003 
B.9E-004 
5.BE-004 
3.BE-004 
2.4E-004 

I 

DOSE 
lma/ka/davl 

Med Exoosure 
1-:-SE-002 
1.4E-002 
1.3E-002 
1.2E-002 
1.1 E-002 
9.8E-003 
9.0E-003 
8.2E-003 
7.6E-003 
6.9E-003 
6.4E-003 
4.1E-003 
2.7E-003 
1 .7E-003 
1.1E-003 
7.JE-004 

I Hiah Exoosure 
4.0E-002 
3.7E-002 
3.4E-002 
3.1E-002 
2.9E-002 
2.6E-002 
2.4E-OD2 
2.2E-002 
2.0E-002 
1.BE-002 
1.7E-002 
1.1E-002 
7.1E-003 
4.6E-003 
3.0E-003 
2.0E-003 

Low Exoosure 
4.-2E-006 
3.BE-006 
3.5E-006 
3.2E-OD6 
2.9E-006 
2.7E-006 
2.5E-006 
2.3E-006 
2.1 E-006 
1.9E-006 
1.7E-006 
1.1 E-006 
7.3E-007 
4.8E-007 
3.1 E-007 
2.0E-007 

I 

Cancer Risk 

Med. Exoosure 
1.2E-Oo5 
1.1 E-005 
1.0E-005 
9.6E-006 
8.SE-006 
8.1E-006 
7.4E-D06 
6.SE-006 
6.2E-006 
5.7E-006 
5.2E-006 
3.4E~006 

2.2E~006 

1.4E-006 
9.3E-007 
6.0E-007 

I Hiah Exoosure 
3.3E-005 
3.1E-005 
2.SE-005 
2.6E-005 
2.3E-005 
2.2E-005 
2.0E-005 
1.BE-005 
1.7E-005 
1.5E-005 
1.4E-005 
9.0E-006 
5.9E-006 
3.BE-006 
2.5E-006 
1.6E-006 
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Spreadsheet HG 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chem'1cal: 
Slope of Semilog Regression· 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
"E.xpOSurePotent\a\ 

Medium 
High 
Very High 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Fie!dfrow crop, ta\\ - West 
Field Corn, Sweetcorn 
1.2 

Exposure factors: 
Groundboom Tomatos in CA (MRlb 449596-03) MariCozeb- Derrilal AbsorpiTOn FaGt 

Mancozeb Conversion Factor to E 
ETU Dermal Absorption Factor 
Hours Worked per day 

Mancozeb ETU 
-0.142 -0.163 
6.77 0.01 
1.65 1.65 

0.005 0.0025 

I TransfefCoeffic\ents (crn2thoUr) IAct\Vlt\es 
Used For RA Ranae 

400 418to1980 
1000 418 to 1980 
17000 67 48 to 25254 

scouting, weeding more mature/foliaged plants 
scouting, irrigation, weeding mature/full foliage plants 
sweetcorn hand harvest or detassellng 

0.01 
0.075 

0.26 
8 

Comments: Start applications when disease first appears and repeat at 4 to 7 day intervals. PHJ = 7 days for sweet corn and 40 days for field corn 
Can apply 12 pounds per season to field corn (east and west). Can apply 18 pounds per season (east) and 6 pounds per season (west) to sweet corn. 

D DFR LEVELS - -DOSE- -- CANCffiRISK 
u /cm2 m /k Ida 

Not Ad"usted Ad·usted For Rate Med Ex osure Hi h Ex osure VH Ex osure Med EXOsure Hi h Ex osure VH Ex osure 
0 4.924 0.007 2.6E-004 6.4E-004 1.1E-002 2.1E-007 5.3E-007 8.9E-006 
1 4.272 0.006 2.2E-004 5.5E-004 9.3E-003 1.8E-007 4.5E-007 7.7E-006 
2 3.706 0.005 1.9E-004 4.7E-004 8.1 E-003 1.6E-007 3.9E-007 6.6E-006 
3 3.216 0.004 1.6E-004 4.1E-004 6.9E-003 1.3E-007 3.4E-007 5.7E-006 
4 2.790 0.004 1.4E-004 3.SE-004 6.0E-003 1.ZE-007 2.9~-007 4.9E-006 
5 2.421 0.003 1.2E-004 3.0E-004 5.2E-003 1.0E-007 2.5E-007 4.2E-006 
6 2.100 0.003 1.0E-004 2.6E-004 4.4E-003 8.6E-008 2.2E-007 3.7E-006 
7 1.822 0,002 9.0E-005 2.3E-004 3.8E-003 7.4E-008 1.9E-007 3.2E-006 
8 1.581 0.002 7.8E-005 1.9E-004 3.3E-003 6.4E-008 1.6E-007 2.7E-006 
9 1.372 0.002 6.7E-005 1.7E-004 2.BE-003 5.5E-008 1.4E-007 2.3E-006 
10 1.190 0.001 5.8E-005 1.4E-004 2.5E-003 4.BE-008 1.ZE-007 2.0E-006 
11 1.033 0.001 5.0E-005 1.2E-004 2.1E-003 4.1E-008 1.0E-007 1.7E-006 
12 0.896 0.001 4.3E-005 1.1E-004 1.BE-003 3.SE-008 8.BE-008 1.5E-006 
13 0.777 0.001 3.7E-005 9.3E-005 1.6E-003 3.0E-008 7.6E-008 1.3E-006 
14 0.674 0.001 3.2E-005 8.0E-005 1.4E-003 2.6E-008 6.BE-008 1.1E-006 
15 0.585 0.001 2.8E-005 6.9E-005 1.2E-003 2.3E-008 5.7E-008 9.6E-007 
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Spreadsheet H7 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression· 
[Initial] (ug/cm2): 
Study AppliCation Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

Medium 
High 
Very High 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Fiefdfrow crop, tall - East 
Field Corn, Sweetcorn 
1.2 

Exposure Factors: 
GrOundbOOm Tomatos in FL (MRID -425602~-01) Mancozeb Dermal AbsOfption Factor 

Mancozeb Conversion Factor to ETU 
ETU Dermal Absorption Factor 
Hours Worked per day 

Mancozeb ETU 
-0.085 -0.079 
6.29 0.02 
2.5 2.5 
0.02 0.01 

lrailsfer Coefficients cm2/hour - Activities 
Used For RA Ranae 

400 418 to 1980 
1000 418 to 1980 
17000 67 48 to 25254 

scouting, weeding more mature/foliaged plants 
scouting, irrigation, weeding mature/full foliage plants 
sweetcorn hand harvest or detasseling 

Comments Start applications when disease first appears and repeat at 4 to 7 day intervals. PHI = 7 days for sweet corn and 40 days for field corn 

0.01 
0.075 

0.26 
8 

Can apply 12 pounds per season to field corn (east and west) Can apply 18 pounds per season (east) and 6 pounds per season {west) to sweet corn. 

bAT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

DFR LEVELS 
LI /cm2 

Not Ad"usted Ad"usted For Rate 
3.019 0.010 
2.773 0.009 
2.547 0.008 
2.340 0.008 
2.149 0.007 
1.974 0.006 
1.813 0.006 
1.665 0.006 
1.530 0,005 
1.405 0.005 
1.290 0.004 
1.185 0.004 
1.089 0.004 
1.000 0 003 
0.919 0.003 

Med Ex osure 
2.2E-004 
2.0E-004 
1.BE-004 
1.7E-004 
1.6E-004 
1.4E-004 
1.3E-004 
1.2E-004 
1.1E-004 
1.0E-004 
9.BE-005 
8.SE-005 
8.2E-005 
7.SE-005 
6.9E-005 

DOSE CANCER RISK 
m k Ida 

Hi h Ex osure VH Ex osure Med Ex osure Hi h Ex osure 
5.4E-004 9.2E-003 1.BE-007 4.SE-007 
5.0E-004 8.SE-003 1. ?E-007 4.1E-007 
4.6E-004 7.9E-003 1.SE-007 3.BE-007 
4.3E-004 7.2E-003 1.4E-007 3.SE-007 
3.9E-004 6.7E-003 1.3E-007 3.2E-007 
3.eE-004 6.1E-003 1.2E-007 3.0E-007 
3.3E-004 5.7E-003 1.1 E-007 2.7E-007 
3.1E-004 5.2E-003 1.0E-007 2.SE-007 
2.8E-004 4.SE-003 9.3E-008 2.3E-007 
2.6E-004 4.4E-003 8.6E-008 2.1 E-007 
2.4E-004 4.1E-003 7.9£-008 2.0E-007 
2.2E-004 3.8E-003 7.3E-008 1.8E¥007 
2.0E-004 3.5E-003 6.7E~008 1.7E-007 
1.9E-004 3.2E-003 6.2E-008 1.SE-007 
1 7E-004 2.9E-003 5.7E-008 1.4E-007 

VH Ex osure 
7.6E-006 
7,0E-006 
6.SE-006 
6.0E-006 
S.SE-006 
5 1 E-008 
4.7E-006 
4.3E-006 
4.0E-006 
3.BE-006 
3.4E-006 
3.1E-006 
2.9E-006 
2.6E-006 
2.4E-006 
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Spreadsheet HS 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Application Rate of Crop (lb ai/A): 

DFR Data Summary· 
Source: 
Chemical 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potent\a\ 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Berry, Low 
Cranberries 
3 

NY Apple Data (MRID 449596~01) 
Mancozeb ETU 

-0.074 -0.09 
15.9 0.22 

5 5 
0.005 0.0025 

[ Tra.nSferCOeffiCIBnlS(Cffi2ThOurf=lACtivities 
Used For RA Ranqe 
NIA- WA NIA 

Exposure Factors: 
Manco.Zeb Dermal Absorption factor 
Mancozeb Conversion Factor to ETU 
ETU Derma! Absorption Factor 
Hours Worked per day 

0.0i 
0.075 

0.26 
8 

Very Low 
Low 
Medium 
High 
Very High 

400 
NIA 
1500 
NIA 

400 to 1800 
NIA 

Irrigation, scouting, weeding, pruning, thinning, rake harvest of cranberries, mulching 
NIA 

Comments· 

DAT 

0 0 

2 
3 
4 
5 
6 
7 
8 
9 
10 
15 
20 
21 

400 to 1800 
NIA 

for blueberries or strawberries: harvesting, hand pruning, pinching, training 
NIA 

Start applications c:Jt early bloom and repeat at 7 to 10 intervals as required. PHJ = 30 days. 
Can apply 14.4 lbs/acre per season (3 applications) 

DFR LEVELS Adjusted for Rate 

Mancozeb 
0 -9.5 
8.9 
8.2 
7.6 
7 1 
6.6 
6.1 
5.7 
5.3 
4.9 
4.6 
3.1 
22 
2.0 

luolcm2) 
I ETU 

"""" 0.132 
0.121 
0.110 
0.101 
0.092 
0.084 
0.077 
0.070 
0.064 
0.059 
0.054 
0.034 
0.022 
0.020 

ETU DOSE 
lmolkoldavl 

low Exoosure I H"1qh Exoosure 
1.eE:-003 
1.7E-00'3 
1.6E-003 
1.5E-003 
1 3E-003 
1.2E-00'3 
1.1 E-003 
1.0E-00'3 
9.4E-004 
8.7E-004 
7.9E-004 
5.1E-004 
3.3E-004 
3.1E-004 

7.1E-::Oo3 
6.SE-003 
6.0E-003 
5.SE-003 
5.0E-003 
4.BE-003 
4.2E-003 
3.9E-003 
3.5E-003 
3.2E-003 
3.0E-003 
1.9E-003 
1.3E-003 
1.1E-003 

CANCER RISK 

low Exoosure 
1.6E-006 
1.4E-006 
1.3E-006 
1.2E-006 
1.1 E-006 
LOE-006 
9.3E-007 
8.5E-007 
7.8E-007 
7.1E-007 
6.5E-007 
4.2E-007 
2.7E-007 
2.si::-007 

I Hioh Exoosure 
5.91:-006 
5.4E-006 
4.9E-006 
4.SE-006 
4.1E-006 
3.BE-006 
3.5E-006 
3.2E-006 
2.9E·006 
2.7E-006 
2.SE-006 
1.6E-006 
1.0E-006 
9.5E-007 
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Spreadsheet H9 

Chemical· 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A)· 

Mancoz:eb 
Cancer Risks for Private Growers 
37705 
Cut Fiowers 
Floriculture Crops 
1.2 

DFR Data Summary _____ ··--E~posure Factors: 
Source-.--····- Handwand Tomatoes in a FL Greenhouse (MRID 4496f7:01) Mancozeb DerrTial AbsOrption-Facf 
Chemical Mancozeb ETU Mancozeb Conversion Factor to E 
Slope of Semilog Regression: -0.068 -0.076 ETU Dermal Absorption Factor 
[Initial] (ug/cm2): 5.1 0.01 Hours Worked per day 
Study Application Rate (lb ai/A): 2.3 2.3 
Limit of Quantification (ug/cm2): 0.005 0.0025 

Transfer Coefficients 
ExposUre Potential ~ TrariSfer Coefficients (cm2/hour)-:::iActivities 

Used For RA Ranqe 
Very Low 
Low 
Medium 
High 
Very High 

Comments 

N/A NlA 
2500 2400 to 13000 
4000 2400 to 13000 
7000 2400 to 13000 
NIA NIA 

NIA 
Irrigation. scouting, thinning, weeding immature/low foliage plants 
Irrigation, scouting mature/high foliage plants 
hand harvesting, pruning, thinning, pinching 
N/A 

Begin spraying when plants are well leafed out or at disease onset and continue at 7 to 10 intervals throughout season. 
There are no limits on the number of applications. 

0.01 
0.075 

0.26 
8 

DAT DFR LEVELS (adjusted for rate) DOSE CANCER RISK 
rua/cm2) lma/kn/dav) 

Mancozeb I ETU Low Exposure I Medium Exnosure 1 Hi_oh Exposure Low Exoosure J Medium Exnosure 1 Hioh Exposure 
0 0 
1 
2 
3 
4 
5 
6 
7 
B 
9 
10 
11 
12 

--2.661 
2.486 
2.323 
2.170 
2.027 
1.894 
1.769 
1.653 
1.544 
1.443 
1.348 
1.259 
1.177 

- -- -0.005 
0.005 
0.004 
0.004 
0.004 
0.004 
0.003 
0.003 
0.003 
0.003 
0.002 
0.002 
0.002 

9.6E-004 
8.9E-004 
8.3E--004 
7.7E-004 
7.2E-004 
6.7E-004 
6.2E-004 
5.8E-004 
5.4E-004 
5.0E-004 
4.7E-004 
4.4E-004 
4_1E-004 

1.5E-003 
1.4E-003 
1.3E-003 
1.2E-003 
1.2£-003 
1.1E-003 
1.0E-003 
9.3E-004 
B.7E-004 
8.1£-004 
7.5E-004 
7.0E-004 
6.SE-004 

-2.7£-003 
2.SE-003 
2.3E-003 
2.2E-003 
2.0E-003 
1.9E~003 

1.7£-003 
1.6£-003 
1.5£-003 
1.4£-003 
1.3E-003 
1.2E~003 

1.1E-003 

7.9E:.-007 
7.3E-007 
6.8E-007 
6.4E-007 
5.9E-007 
5.5E-007 
5. 1 E-007 
4.8E-007 
4.5E-007 
4.2E~007 

3.9£-007 
3.6£-007 
3.4E-007 

1.3£-006 
1.2£-006 
1.1£-006 
1.0E-006 
9.SE-007 
8.BE-007 
8.2E-007 
7.7E-007 
7.1E·007 
6.6E-007 
6'.2E-007 
5.BE-007 
5.4E-007 

2.2E-oos 
2.1E-006 
1.9£-006 
1.BE-006 
1.7E-006 
1.SE-006 
1.4E-006 
1.3£-006 
1.2£-006 
1.2E-006 
1.1 E-006 
1.0E-006 
9.4E-007 
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Spreadsheet H10 

Chemical: 
Reaso11: 
Date 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A)· 

Mancozeb 
Cancer Risks for Pr\\late Growers 
37705 
Fieldfrow crop, !owtmedium - West 
Small grains {Barley, oats, rye, triticale, wheat) cotton, fennel, peanuts, sugarbeets 
1.6 

DFR Data Summary___ Exposure Factors: 
Source· - - ·-- Groundboom Tomatos in CA (MRID 449596-03)-- -- --Mancozeb Dermal Absorption Factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.142 -0.163 ETU Dermal Absorption Factor 
[Initial] (ug/cm2): 6.77 0.01 Hours Worked per day 
Study Application Rate (lb ai!A): 1.65 1.6 
Limit of Quantification (ug/cm2): 0.005 0.0025 

Transfer Coefficients 
Exposure Potential I li"ansf8r COOffic\enls (cin21hoUi) lAc\i\lit\es 

Used For RA Ranae 
V€ry Low 
Low 
Medium 
High 
Very High 

NIA- - NIA 
100 TBD 
1500 486 to 2760 
2500 486 to 2760 
NIA NIA 

N!A 
Irrigation, scouting, thinning, weeding immature/low foliage plants 
Irrigation, scouting, weeding mature/high foliage plants 
hand harvesting 
NIA 

0.01 
0.075 

0.26 
8 

Comments: Small Grains - Start applications at disease onset or when plants are in tillering to joijnting stage and repeat at 7 to 10 day intervals for three applications. 
Cotton - Start applications when rust appears and repeat at 10 to 14 day intervals until disease threat passes or until bolls open. PHI= 45 days. 

DAT 

-0 
1 
2 
3 
4 

Fennel - Start applications when disease first appears and repeat at 10 to 14 day intervals. PHI = 14 days. 
Peanuts- Start appHcations when disease first appears and repeat at 10 to 14 day intervals. PHI= 14 days. 
SugarBeets - Start applications when disease first appears and repeat at 10 to 14 day intervals. PHI= 14 days 

DFR LEVELS (adjusted for rate) 
<uafcm2\ 

Mancozeb I 
- ---6.565 
5.696 
4.942 
4.288 
3.720 

ETU - -. -0.010 
0.008 
0.007 
0.006 
0.005 

Low Exnosure 
8 5E-005 
7.3E"005 
6.3E-005 
5.4E-005 
4.7E-005 

DOSE 
Cma/kafdav) 

1 Medium Exoosure 1 

i.3E-003 
1.1 E-003 
9.5E-004 
8.2E-004 
7.0E-004 

Hiah~osure 

2-:-1E-003 
1.8E-003 
1.6E-003 
1.4E-003 
1.2E-003 

I 
I LowE~sure 

7-:0E-008 
6.0E-008 
5.2E-008 
4.5E"008 
3.9E-008 

Cancer Risk 

1 Medium ~posure l 
flE~oo6 

9.1 E-007 
7.8E-007 
6.7E-007 
5.8E-007 

PHI = 26 days. 

High Exposure 
1.8E-006 
1.5E-006 
1.3E-006 
1.1E-006 
9.7E"007 
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Spreadsheet H11 

Chemica(: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Field/row crop, low/medium - East 
Small grains (Barley, oats, rye, tnticale, wheat) cotton, fennel, peanuts, sugarbeets 
1 6 

DFR Data Summary E)(J~_osure Factors· 
Source· -Gfoundboom Tomatos inTI (MITTtl 425602-01) Mancozeb Dermal AbscirptioilFactor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.085 -0.079 ETU Dermal Absorption Factor 
[Initial] (ug/cm2): 6.29 0.02 Hours Worked per day 
Study Application Rate (lb ai/A)· 2.5 2.5 
Limit of Quantification (ug/cm2): 0.02 0.01 

Transfer Coefftcients 
Exposure Potential C Tfaiisfer CoefficleritS(Cn127f\OUr) --, Activities 

Used For RA Ranae 
Very Low 
Low 
Medium 
High 
Very High 

NIA NIA 
100 TBD 
1500 486 to 2760 
2500 486 to 2760 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature/low foliage plants 
Irrigation, scouting, weeding mature/high foliage plants 
hand harvesting 
NIA 

0.01 
0.075 

0.26 
8 

Comments: Small Grains - Start applications at disease onset or when plants are in tillering to joijnting stage and repeat at 7 to 10 day intervals for three applications. PHI = 26 days. 
Cotton - Start applications when rust appears and repeat at 10 to 14 day intervals until disease threat passes or until bolls open. PHI= 45 days. 

DAT 

-0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

I 

Fennel - Start applications when disease first appears and repeat at 10 to 14 day intervals. PHJ = 14 days. 
Peanuts - Start applications when disease first appears and repeat at 1 Oto 14 day intervals. PHI = 14 days. 
SugarBeets - Start applications when disease first appears and repeat at 10 to 14 day intervals. PHI= 14 days. 

DFR LEVELS (adjusted for rate) 

Mancoz.eb . "~" 4.026 
3.698 
3.396 
3.120 
2.865 
2.632 
2.417 
2.220 
2.039 
1.873 
1.721 

(uqlcm21 
I ETU 

,., ......... 0.013 
0.012 
0.011 
0.010 
0.009 
0.009 
0.008 
0.007 
0.007 
0.006 
0.006 

Low Exnnsure 
7.3E-005 
6.7E-005 
6.2E-005 
5.7E-005 
5.2E-005 
4.SE-005 
4.4E-005 
4.1 E-005 
3.SE-005 
3.5E-005 
3.2E-005 

DOSE 
lmolkoldavl 

I Medium Exnnsure I 

1.1~603 
1.0E-003 
9.2E-004 
8.5E-004 
7.8E-004 
7.2E-004 
6.7E-004 
6.1 E-004 
5.7E-004 
5.2E-004 
4.8E-004 

Hiah Ex sure 
1.BE-003 
1.7E-003 
1.SE-003 
1.4E-003 
1.3E-003 
1.2E-003 
1.1E-oo3 
1.0E-003 
9.4E-004 
8.7E·004 
8.0E-004 

I 
I Low Exoosure 

6.0E-008 
5.5E-008 
5. 1E-008 
4.7E-008 
4.3E-008 
4.0E-008 
3.7E-008 
3.4E-008 
3.1 E-008 
2.9E-008 
2.6E-008 

Cancer Risk 

I Medium Ex 
9.0E-007 
8.3E-007 
7.6E-007 
7.0E-007 
6.5E-007 
6.0E-007 
5.5E-007 
5.1 E-007 
4.7E-007 
4.3E-007 
4.0E-007 

sure 1 Hiah Exoosure 
1.5E-006 
1.4E-006 
1.3E-006 
1.2E-006 
1.1E-006 
9.9E-007 
9.1E-007 
8.4E-007 
7,SE-007 
7.1E-007 
6.6E-007 
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Spreadsheet H12 

Chemical· 
Reason: 
Date: 
Trans fer Coefficient Group: 
Specific Crop(s) Considered· 
Application Rate (lb ai/A): 

DFR Data Summary 
Source· 
Chemical 
Slope of Semilog Regressioff 
[Initial] {ug/cm2)· 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Poten{ia\ 

Verjlow 
Low 
Medium 
High 
Very High {VH) 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Vine/trel!is - West 
Grapes (various types) Using Average Application Rate from CA DPR 
1.5 

CA AirbJast Grape Data {MRID 449596~01) 
Mancozeb ETU 
-0.039 -0.067 
4.53 0.06 
2 2 
0.005 0.0025 

TffinsfefCoefficients (cn127houff I Activities 
Used For RA Ranqe 
NIA NIA NIA 

Exposure Factors: 
Mancozeb-Derm81 AbSorptiCln Fi;1ctor 
Mancozeb Conversion Factor to ETU 
ETU Dermal Absorption Factor 
Hours Worked per day 

500 
1000 
5000 
10000 

197 to 2302 
197 to 2302 
TBD 

Hedging, irrigation, scouting, hand weeding 
Scouting, training, tying 

TBO 
hand harvest, leaf pulling, thinning, pruning, training/tying grapes 
grape girdling and cane turning 

Comments: Apply starting when new shoots are 1" long. Repeat when shoots are 3-5" long and 8-10" long 
Can apply 6.0 lbs ai/acre per year (3 applications) 

DAT DFR LEVELS (adjusted for rate) ETU DOSE 
u /cm2 

Mancozeb ETU Low Ex osure MedE osure Hi h Ex osure VH Ex osure Low Ex osure 
0 3.40 0.045 8.1E-004 1.6E-003 8.1 E-003 1.6E·002 6.7E-007 

3.27 0.042 7.7E-004 1.5E-003 7.7E·003 1.5E·002 6.3E-007 
2 3.14 0.039 7.2E·004 1.4E-003 7.2E-003 1.4E-002 5.9E-007 
3 3.02 0.037 6.8E-004 1.4E-003 6.8E-003 1.4E-002 5.6.E-007 
4 2.91 0.034 6.4E·004 1.3E·003 6.4E·003 1.3E·002 5.2E·007 
5 2.80 0.032 6.0E-004 1.2E·003 6.0E-003 1.2E·002 4.9E-007 
6 2.69 0.030 5.6E-004 1.1E-003 5.6E-003 1.1 E-002 4.6E-007 
7 2.59 0.028 5.3E-004 1.1E-003 5.3E-003 1.1E-002 4.4E-007 
8 2.49 0.026 5.0E-004 1.0E-003 5.0E-003 1.0E-002 4.1E-007 
9 2.39 0.025 4.7E-004 9.4E·004 4.7E·003 9.4E·003 3.9E-007 
10 2.30 0.023 4.4E-004 8.SE-004 4.4E-003 8.8E-003 3.6E-007 
15 1.89 0.016 3.3E-004 6.5E-004 3.3E-003 6.5E-003 2.7E-007 
20 1.56 0.012 2.4E·004 4.8E-004 2.4E·003 4.8E·003 2.0E-007 
25 1.28 0.008 1.SE-004 3.6E·004 1.8E-003 3.SE-003 1.SE-007 
30 1.05 0.006 1.3E·004 2.7E-004 1.3E-003 2.7.E-003 1.1E-007 
35 0.87 0.004 1.0E-004 2.0E-004 1.0E·003 2.0E-003 8.3E-008 

0.01 
0.075 

0.26 
8 

Cancer Risk 

Med Ex osure Hl h Ex osure 
1.3E-006 6.7E-006 
1.3E-006 6.3E-006 
1.2E-006 5.9E·006 
1.1E-006 5.6E-006 
1.0E-006 5.2E-006 
9.8E·007 4.9E-006 
9.3E-007 4.6E-006 
8.7E-007 4.4E-006 
8.2E-007 4.1 E-006 
7.7E-007 3.9E-006 
7.3E-007 3.6E-006 
5.4E-007 2.7E-006 
4.0E-007 2.0E-006 
3.0E-007 1.5E-006 
2.2E·007 1.1E-006 
1. 7E-007 8.3E·007 

1.3E.-005 
1.2E-005 
1.1E~005 

1.0E-005 
9.8E~006 

9.3E-006 
8.7E-006 
8.2E-006 
7.7E-006 
7.3E-006 
5.4E-006 
4.0E-006 
3.0E-006 
2.2E-006 
1.7E-006 
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Spreadsheet H13 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2)· 

Transfer Coefficients 
Exposure Potential 

Very low 
Low 
Medium 
High 
Very High (VH) 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Vine/tre!fis - East 
Grapes {various types) - Using Average Application Rate from 1993 to 1999 NASS data 
2.2 

NY Airblast Apple Data (MRID 449596-02) 
Mancozeb ETU 
-0.074 -0.09 
15.9 0.22 
5 5 
0.005 0.0025 

TransfertoeffiClerits (cln2/hour ActiVTties 
Used For RA Ranqe 
NIA -N/A N/A 

Exposure Factors: 
ManCozeb Oerm81Absor1Jfi6n FaCfor 
Mancozeb Conversion Factor to ETU 
ETU Dermal Absorption Factor 
Hours Worked per day 

500 197 to 2302 
1 ooo 197 to 2302 

Hedging, irrigation, scouting, hand weeding 
Scouting, training, tying 

5000 TBD 
10000 TBD 

hand harvest, leaf pulling, thinning, pruning, training/tying grapes 
grape girdling and cane turning 

0.01 
0.075 

0.26 
8 

Comments: Apply starting when new shoots are 1" long. Repeat when shoots are 3-5" long, 8-1 O" long and then at 7 to 1 Oday intervals until fruit is set . 
Can apply 19.2 lbs/ai/Acre per year (6 applications). 

DAT ~· · DFR LEVELS (adjusted for rate) ETU DOSE Cancer Risk 
u /cm2 

Mancozeb ETU Low Ex osure Med Ex osure Hi h Ex osure VH Ex osure Low Ex osure Med Ex osure Hi h Ex osure 
(j 7.00 0.097 1.7E-003 3.5E-003 1.7E-002 3.5E-002 1.4E-006 2.9E-006 1.4E-005 
1 6.73 0.088 1.6E-003 3.2E-003 1.6E-002 3.2E-002 1.3E-006 2.6E-006 1.3E-005 
2 6.47 0.081 1.5E-003 3.0E-003 1.SE-002 3.0E-002 1.2E-006 2.4E-006 1.2E-005 
3 6.22 0.074 1.4E-003 2.7E-003 1.4E-002 2.7E-002 1.1E-006 2.2E-006 1.1 E-005 
4 5.99 0.068 1.3E-003 2.5E-003 1.3E-002 2.5E-002 1.0E-006 2.1 E-006 1.0E-005 
5 5.76 0.062 1.2E-003 2.3E-003 1.2E-002 2.3E-002 9.6E-007 1.9E-006 9.BE-006 
6 5.54 0.056 1.1E-003 2.2E-003 1.1 E-002 2.2E-002 8.9E-007 1.8E-006 8.9E-006 
7 5.32 0.052 9.9E-004 2.0E-003 9.9E-003 2 OE-002 8.2E-007 1.6E-006 8.2E-006 
8 5. 12 0.047 9,2E-004 1.BE-003 9.2E-003 1.BE-002 7.6E-007 1.SE-006 7.6E-006 
9 4.93 0.043 8.5E-004 1.7E-003 8.5E-003 1.7E-002 7.0E-007 1.4E-006 7.0E-006 
10 4.74 0.039 7.9E-004 1.6E-003 7.9E-003 1.6E-002 6.SE-007 1.3E-006 6.5E-006 
15 3.90 0.025 5.4E-004 1.1E-003 5.4E-003 1.1 E-002 4.4E-007 8.9E-007 4.4E-006 
20 3.21 0.016 3.8E-004 7.5E-004 3.BE-003 7.5E-003 3.1 E-007 6.2E-007 3. 1E-006 
25 2.64 0.010 2.6E-004 5.3E-004 2.6E-003 5.3E-003 2.2E-007 4.4E-007 2.2E-006 
30 2.17 0.007 1.9E-004 3.BE-004 1.9E-003 3.BE-003 1.6E-007 3.1 E-007 1.6E-006 

VH Ex osure 
2.9E-005 
2.6E-005 
2.4E-005 
2.2E-005 
2.1 E-005 
1.9E-005 
1.8E-005 
1.6E-005 
1.SE-005 
1.4E-005 
1.3E-005 
8.9E-006 
6.2E-006 
4.4E-006 
3.1E-006 
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I 

Spreadshe~t H14 

Chemical· 
Reason: 
Date· 
Tran sf er Coefficient Group: 
Specific Crop(s) Considered· 
Label Application Rate (lb ai/A): 

Mancozeb 
Cancer Risks ior Private Growers 
37705 
Ornamental Plants 
Excluding Cut Flowers 
1.2 

DFR Data Summary Exposure Factors: 
SourCe: -- -··-- Handwand Tomatoes in a FL Greenhouse (MRID 449617-01) Mancozeb Dermal Absorption Factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.068 -0.076 ETU Dermal Absorption Factor 
[Initial] {ug/cm2): 5.1 0.01 Hours Worked per day 
Study Application Rate (lb ai/A): 2.3 2.3 
Limit of Quantification (ug/cm2): 0.005 0.0025 

Transfer Coefficients 
"Exposure Potential 

Very Low 
Low 
Medium 
High 

Comments: 

DAT 

I TranSfeTCoefficientS(cm2ThoUfJ :iAct\vities 
Used For RA Ranae 
N<A N<A 
110 N/A 
175 
400 

NIA 
N/A 

N/A 
Outdoor ornamental pruning on citrus, tying (ARTFD43) 
Greenhouse hand pinching on mums (ARTF039) 
Moving ornamentals in 5 to 15 gallon pots (ARTF044) 

Begin spraying when plants are well leafed out or at disease onset and continue at 7 to 1 O intervals throughout season. 
There are no limits on the number of applications. 

DFR LEVELS (adjusted for rate) DOSE 
(uq/cm2) rmo/ko/davl 

Mancozeb I ETU Low Exoosure I Medium Exposure 1 Hiah Exoosure Low Exoosure 
0 

~ ,..,... 2.661 
,..,..,..,.. 
0.005 4.2E-005 6.7E-005 1.SE-004 3.SE-008 

0.01 
0.075 

0.26 
8 

CANCER RISK 

1 Medium Exoosure 1 

s:SE-008 

I 
Hiah Exoosure I 

1.3E-007 
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Spreadsheet H15 

Chemicaf: 
Reason
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A)· 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

Low 
Medium 
High 
Very High 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Evergreen Fruit Trees 
Papaya 
2 

MRID 425602-01. (199TFL Torricito Groundboom data) 
Mancozeb ETU 

-0.085 -0.079 
6.29 0.02 
2.3 2.3 
0.02 0.01 

I TransffilCoefflCIE!nts (Cnl2/hou-r:Y lActivities 
Used For RA Ranqe 

Exposure Factors: 
MailCozeb-[)ermal Absorption Facfor 
Mancozeb Conversion Factor to ETU 
ETU Dermal Absorption Factor 
Hours Worked per day 

1006 - --------:rg7 to 2302 
3000 1121 to 4929 

!rrigatiOil,ScoutinQ, hand weeding, thinning Christmas trees, 
harvesting, pruning, training, tying, thinning, cone pruning, 

8000 5806 to 9835 
NIA NIA 

harvesting, thinning, polination, bagging, tying, misc. hand labor, staking, topping, training 
NIA 

Comments: Start applications at flowering and continue at 14 to 21 day intervals. No PHI 
Can apply 28 lbs ai/acre per year (14 applications). 

DAT 

' 0 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

DFR LEVELS (adjusted for rate) 

Mancozeb 
-$:5 
5.0 
4.6 
4.2 
3.9 
3.6 
3 3 
3.0 
28 
2.5 
23 
2.1 
20 
1.8 
1.7 

fua/cm2i 
I ETU 

-0.017 
0.016 
0.015 
0.014 
0.013 
0.012 
0.011 
0.010 
0.009 
0.009 
0.008 
0.007 
0.007 
0.006 
0.006 

Low Exposure 
9.9E-004 
9.1E·004 
8.4E-004 
7.7E-004 
7.1E-004 
6.SE-004 
6.0E-004 
5.6E-004 
5.1E-004 
4.7E-004 
4.3E-004 
4.0E-004 
3.7E-004 
3.4E-004 
3.1E-004 

DOSE 
rmq/ko/day) 

I Medium Exnr sure 1 

3.0E~oo3 
2.7E-003 
2.SE--003 
2.3E-003 
2.1E-003 
2.0E-003 
1.BE-003 
1.7E-003 
1.SE-003 
1.4E-003 
1.3E-003 
1.2E-003 
1.1 E-003 
1.0E-003 
9.4E-004 

Hioh Exnnc::ure 
7.9E-003 
7.3E-003 
6.7E-003 
6.2E-003 
5.7E-003 
5.2E-003 
4.8E-003 
4.4E~003 

4.1E-003 
3.8E-003 
3.5E-003 
3.2E-003 
3.0E-003 
2.7E-003 
2.5E-003 

Low Exnnc::ure 
8.1E-007 
7.5E-007 
6.9E-007 
6.3E-007 
5.8E-007 
5.4E-007 
5.0E-007 
4.6E-007 
4.2E-007 
3.9E-007 
3.6E-007 
3.3E-007 
3.0E-007 
2.BE-007 
2.6E-007 

Cancer Risk 

I Medium Exoosure J 
2~4E-d06 
2.2E-006 
2.1E-006 
1.9E-006 
1.8E-006 
1.6E-006 
1.SE-006 
1.4E-006 
1.3E-006 
1.2E-006 
1.1 E-006 
9.9E-007 
9.1E-007 
8.4E-007 
7. 7E-007 

0.01 
0.075 

0.26 
8 

Hioh Exoosure 
6.5E-006 
6.0E-006 
5.SE-006 
5.1 E-006 
4.7E-006 
4.3E-006 
4.0E-006 
3.7E-006 
3.4E-006 
3.1E-006 
2.9E-006 
2.6E-006 
2.4E-006 
2.2E-006 
2. 1E-006 
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Spreadsheet H1G 

Chem·1cal: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression· 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Tobacco 
Tobacco Seedlings 
1.96 

Harldw81ld TofnatoE!s in 8 NC Greenhouse (449617-01) 
Mancozeb ETU 

-0.068 -0.076 
5.1 0.01 
2.3 2.3 

0.005 0.0025 

J TrarisfefCClefficiEintS (cril2/h0Url -- JActivifies 
Used For RA RanQe 
N/A- N/A NIA Very [ow 

Low 100 TBD !rrigation, handweeding and scouting immatufe/low foliage plants 

Comments: 

DAT 

0 

Start applications when plants are dime size and repeat at 5 to 7 day intervals until transplanting. 

DFR LEVELS 
uo/cm2 

Mancozeb 
4.3 

ETU \..OW Exposure 
0.009 6.3E~00s 

ETU Dost 
mo/ko/da 

Medium Exoosure 
NIA 

Hiah Exposure 
NIA 

Low Exposure 
1.4E-=oos 

Cancer Risk 

Medium Exposure 
NIA 

HiohExoosure 
NIA 
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Spreadsheet H17 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A) 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2)· 
Study Application Rate (lb ai/A)· 
Limit of Quantification {ug/cm2): 

Transfer Coefficients 
Exposure Potential 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Tobacco 
Tobacco Field Crops 
1.5 

MRIO 425602-01 (1991 groundboom FL tomato d8ta) 
Mancozeb ETU 

-0.085 -0.036 
6.29 0.02 
2.3 2.3 

0.02 0.01 

I rransterCoeffiCleiltS-(crnvhourr-·- p:ctivities 
Used For RA Rani:ie 
NIA NIA 
100 TBD 
1300 1346 to 2308 

N/A 
Irrigation, handweeding and scouting immature/low foliage plants 
Irrigation and scouting mature plants 

Very Low 
Low 
Medium 
High 
Very High 

2000 1346 to 2308 
NIA N/A 

hand harvesting, stripping, training, thinning, topping, mechanical hop harvest 
N/A 

Comments. 

DAT 

0 
1 
2 
3 
4 

Start applications when conditions favor development of blue mold and repeat at 5 to 7 intervals until threat subsides. 
Can apply 6.0 lbs ai per season. PHI= 21 days for flue cured tobacco and 30 days for other types 

DFR LEVELS -- ETUOOSE-
----------

u /cm2 
-

Mancozeb ETU Low Ex osure Hi h Ex osure Low Ex osure 
4.1 0.013 7.4E-005 1.SE-003 6.1 E-008 
3.8 0.013 7.0E-005 1.4E-003 5.7E-008 
3.5 0.012 6.BE-005 1.3E-003 5.4E-OOB 
3.2 0.012 6.2E-005 1.2E-003 5.1E-008 
2.9 0.011 5.9E-005 1.2E-003 4.8E-008 

-Cancer Risk 

Medium Ex osure 
7.9E-007 
7.SE-007 
7.0E-007 
6.6E-007 
6.3E-007 

Hi h Ex osure 
1.2E-006 
1.1E-006 
i.1E-006 
1.0E-006 
9.BE-007 
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I 

Spreadsheet H18 

Chemical: 
Reason 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered· 
Label Application Rate (lb ai/A): 

Mancozeb 
Cancer Risks for Private GrO\l'llefs 
37705 
Fruiting Vegetables - California 
Tomatoes 
1.4 

DFR Data Summa.!}'_ _ Exposure Factors· 
Source: -- MRID 449596-03 (groundbo.om CA tomato dSta) Mancozeb Dermal Absorption Factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression· -0. 142 -0.163 ETU Dermal Absorption Factor 
[Initial] (ug/cm2)' 6. 77 0.01 Hours Worked per day 
Study Application Rate (lb ai/A): 1.65 1.65 
Limit of Quantification (ug/cm2): 0.005 0.0025 

Transfer Coefficients 
Exp(iiure Potential 

Very Low 
Low 
Medium 
High 
Very High 

Comments: 

DAT 

0 

I Transfer·-coeffldentS-(cm27hourf l ActlV\ties 
Used For RA RanQe 
NIA NIA 

500 
700 
1000 
N/A 

486 to 2760 
TBD 
364 lo 1908 
N/A 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
lrrlgation and scouting mature plants 
hand harvesting, pruning, staking, tying 
NIA 

Start applications when seedlings emerge or transplants are set and repeat at 7 to 10 intervals throughout the season PHI= 5 days 
Can apply 6.4 lbs ai/acre per year {4 applications) 

DFR LEVELS(adjusted for rate) DOSE 
(uo/cm2l lmolkoldavl 

Mancozeb I ETU Low Exoosure 1 Medium Exoosure 1 Hiah Exoosure Low Exoosure 
.- ...... 5.744 n nnn 0.-008 3.7E-004 -5.2&004 7.4E-004 3.1E-007 

0.01 
0.075 

0.26 
8 

Cancer Risk 

1 Medium Exoosure 1 

'ITE-007 
Hiah Exoosure 

6-:1E-007 
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Spreadsheet H19 

Gflemica!: 
Reason: 
Date· 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical· 
Slope of Semilog Regression: 
[Initial} (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2}· 

Transfer Coefficients 
Exposur6Potenfial 

VerY Low 
Low 
Medium 
High 
Very High 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Fruiting Vegetabres - Florida 
lomatoes 
1.4 

MRlD 42:5602-01 (1991 groundboom FL tomato data) 
Mancozeb ETU 

-0.085 -0.079 
6.29 0.02 
2.3 

0.02 
2.3 

0.01 

[JranSter·coeffiCientslCITI2/hOUr1 (Adivities 
Used For RA Ranoe 
NIA NIA NIA 

Exposure Factors: 
M8ncozeb Dermal Absorption Factor 
Mancozeb Conversion Factor to ETU 
ETU Dermal Absorption Factor 
Hours Worked per day 

500 
700 
1000 
NIA 

486 to 2760 
TBD 

Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 

364 to 1908 
NIA 

hand harvesting, pruning, staking, tying 
NIA 

Comments: Start applications when seedlings emerge or transplants are set and repeat at 7 to 10 intervals throughout the season. PHI= 5 days 
Can apply 16.8 lbs ai/acre per year (7 applications). 

D-AT DFR {EVELS (adju-sted fQf rate) 
uo/cm2 

DOSE Cancer Risk 

Mancozeb ETU Low Exposure Hiah Exposure low Exposure MEidiuiT!Exposure 
0 3.8 0.012 3.4E-004 6.~fE-004 2.BE-0-07 4.bE-007 

0.01 
0.075 

0.26 
8 

Hiqh Exposure 
5.7E-007 
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Spreadsheet H20 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Application Rate (lb ai/A) 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate {lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
E£posufe Potential 

Very Low (Vl) 
Low 
Medium 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Oeckiuous Tree Fruit- Average App!ica.tion Rate 
Apples, crab apples, pears 
2.1 

MRIO 449596-02 (NY-airblaSt apple data) 
Mancozeb ETU 

-0.074 -0.09 
15.9 0.22 

5 5 
0.005 0.00125 

I ir<iifiSferCOefficlents (Cln2Jh0ur) -JAcfiVities 
Used For RA Ranae 
100 100 
1000 197 to 2302 
NIA NIA 

proppmg 
Irrigation, scouting, weeding 
NIA 

Exposure Factors: 
Mancozeb Dermal Absorption Fact 
Mancozeb Conversion Factor to E 
ETU Dermal Absorption Factor 
Hours Worked per day 

0.01 
0.075 

0.26 
8 

High 3000 1421 lo 4393 harvesting, pruning, training, tying, thiining 

Comments· Average rate is 1993 to 2001 NASS data for eastern apples and pears. 

DAT I DFR LEVELS {adjusted for rate) DOSE CANCER RISK 
uq/cm2) (mo/kn/dav) 

ManCozeb I ETU VL Exposure I Low Exposure I Hioh Exposure VL Exposure I Low Exposure I Hiqh Exposure 
D 67 0.092 3.3E-004 3.3E-003 1.0E-002 2.7E-OD7 2.7E-DD6 8.2E-006 

6.2 0.084 3.0E-004 3.0E-003 9.1E-003 2.5E-007 2.5E-006 7.5E-006 
2 58 0.077 2.8E-004 2.BE-003 B.4E-003 2.3E-007 2.3E-006 6.9E-006 
3 5.3 0.071 2.6E-004 2.6E-003 7.7E-003 2.1E-007 2.1E-006 6.3E-006 
4 5.G 0.064 2.3E-004 2.3E-003 7.0E-003 1.9E-007 1.SE-006 5.BE-006 
5 46 0.059 2.1E-004 2.1E-003 6.4E-003 1.BE-007 1.8E-006 5.3E-006 
6 4.3 0.054 2.0E-004 2.0E-003 5.9E-003 1.SE-007 1.6E-006 4.9E-006 
7 40 0.049 1.8E-004 1 _8E-003 5.4E-003 1_5E-007 1.SE-006 4.5E-006 
8 37 0.045 1.7E-004 1. 7E-003 5.0E-003 1.4E-007 1.4E-006 4.1E-006 
9 3.4 0.041 1.SE-004 1.5E-003 4.5E-003 1.2E-007 1.2E-006 3.7E-006 
10 3.2 0.038 1 AE-004 1.4E-003 4.2E-003 1.1 E-007 1.1E-006 3.4E-006 
15 22 0.024 9.0E-005 9.0E-004 2.7E-003 7.4E-008 7.4E-007 2.2E-006 
20 1 5 0.015 5.BE-005 5.8E-004 1.8E-003 4.BE-008 4.8E-007 1.4E-006 
25 1.1 0.010 3.BE-005 3.8E-004 1.1E-003 3.1 E-008 3.1E-007 9.4E-007 
26 1.0 0.009 3.SE-005 3.SE-004 1.0E-003 2.9E-008 2.9E-007 8.BE-007 
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Spreadsheet H21 

Chemical: 
Reason· 
Date 
Transfer Coefficient Group: 
Specific Crop{s) Considered: 
Application Rate (lb aifA): 

DFR Data Summary 
Source· 
Chemical: 
Slope of Semilog Regression· 
[Initial] {ug/cm2)· 
StudY. Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2) 

Transfer Coefficients 
Exposure Potential 

Very Low (VL) 
Low 
Medium 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Deciduous Tree Fruit - Using Average Application Rate 
Apples. crab apples, pears 
3.1 

MRlb 449596-02 (WA airblast apple data) 
Mancozeb ETU 

-0.032 -0.025 
16.5 0.05 

5 5 
0.005 0.0025 

k Transfer COefficientS\Cm2/h6Uf-l (ACtivities 
Used For RA Ranae 
100 100 propping 
1 ooo 197 to 2302 Irrigation, scouting, weeding 

NIA NIA NIA 

Exposure Factors: 
Mancozeb DermafAbsorPtiOn Fact 
Mancozeb Conversion Factor to E 
ETU Dermal Absorption Factor 
Hours Worked per day 

0.01 
0.075 

0.26 
8 

High 3000 1421 to 4393 harvesting, pruning, training, tying, thinning 

Comments: Average rate is 1993 to 2001 NASS data for western apples and pears. 

15~ .---- DFR LEVELS (adjusted for rate) DOSE CANCER RISK 
u /cm2 m /kc 

Mancozeb ETU VL Ex osure Low Ex osure Hi h Ex osure VL Ex osure Low E- - osure- Hi h Ex osure 
0 10.2 0.031 1.BE-004 1.BE-003 5.4E-003 1.5E-007 1.5E-006 4.4E-006 
1 9.9 0.030 1.7E-004 1.7E-003 5.2E-003 1.4E-007 1.4E-006 4.3E-006 
2 96 0.029 1.7E-004 1.7E-003 5.1E-003 1.4E-007 1.4E-006 4.2E-006 
3 9.3 0.029 1.7E-004 1.7E-003 5.0E-003 1.4E-007 1.4E-006 4.1E-006 
4 9.0 0.028 1.6E-004 1.6E-003 4.BE-003 1.3E-007 1.3E-006 4.0E-006 
5 8.7 0.027 1.6E-004 1.SE-003 4.7E-003 1.3E-007 1.3E-006 3.9E-006 
6 8.4 0.027 1.SE-004 1.SE-003 4.SE-003 1.ZE-007 1.ZE-006 3 7E-006 
7 8.2 0.026 1.5E-004 1.5E-003 4.4E-003 1.2E-007 1.2E-006 3.BE-006 
8 79 0.025 1.4E-004 1.4E-003 4.3E-003 1.2E-007 1.2E-006 3.SE-006 
9 7.7 0.025 1.4E-004 1.4E-003 4.2E-003 1.1E-007 1.1E-006 3.4E-006 
10 7.4 0.024 1.4E-004 1.4E-003 4.1E-003 1.1 E-007 1.1E-006 3.3E-006 
15 6.3 0.021 1.2E-004 1.2E-003 3.5E-003 9.7E-008 9.7E-007 2.9E-006 
20 5.4 0.019 1.0E-004 1.0E-003 3.1 E-003 8.4E-008 8.4E-007 2.5E-006 
25 4.6 0.017 8.9E-005 8.9E-004 2.7E-003 7.3E-008 7.3E-007 2.2E-006 
30 3.9 0.015 7.7E-005 7.7E-004 2.3E-003 6.3E-008 6 3E-007 1.9E-006 
35 3.3 0.013 6.7E-005 6.7E-004 2.0E-003 5.5E-008 5.5E-007 1.?E-006 
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Spreadsheet H22 

Chemical· 
Reasorr 
Date· 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

Mancozeb 
Cancer Risks for Private GrC\IYers 
37705 
Turf - North Carolina 
Golf course and sodfarm turf 

17.4 

DFR Data Summary Exposure Factors: 
SOurce· MRID 449585-~---- ·----------·--·--·--Mancozeb Dermal AbscirptionFactor 

Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.233 Note 1 ETU Dermal Absorption Factor 
[Initial] (ug/cm2): 0. 153 0.0026 Hours Worked per day 
Study Application Rate {lb ai/A): 16.1 
limit of Quantification (ug/cm2): 0.0043 0.0018 

0.01 
0.075 

0.26 
8 

Note 1: The ETU concentrations were close to the LOQ and levels found on untreated control.s. The maximum concentration of ETU, 0.0026 ug/cm2 was measured on DAT 0.33. 
No ETU was detected on the untreated control for DAT 0.33 

Transfer Coefficients 
Exposure Potential 

·very Low 
Low 
Medium 
High 
Very High 

Tr8nsfercoefficiei11S cm27hoUf 
Used For RA Ran e 
NIA NIA 

500 NIA 
NIA NIA 
16500 NIA 
NIA NIA 

Activities 

NIA 
Mowing 
NIA 
Transplanting, handweeding 
NIA 

Comments: Start applications at spring grass green-up or when disease appears and repeat at 7 to 1 Oday intervals or until disease threat has passed. 

DAT 

-0 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

Can apply at 5 day intervals or more frequently for pythium blight. 

DFR LEVELS (Adjusted for Rate) 

Mancozeb -·--0.165 
0.131 
0.104 
0.082 
0 065 
0.052 
0.041 
0.032 
0.026 
0.020 
0.016 
0.013 
0.010 

0.0080 
0.0063 

(uclcm2\ 
I ETU - ----O]J028 

0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 
0.0028 

DOSE 
(ma(kcldav\ 

Low Exoosure 
4.9E-005 
4.?E-005 
4.6E-005 
4.5E-005 
4.4E-005 
4.4E-005 
4.3E-005 
4.3E"005 
4.3E-005 
4.3E-005 
4.2E-005 
4.2E-005 
4.2E-005 
4.2E-005 
4.2E-005 

I Hiah Exnosure 
1.6E-003 
1.6E-003 
1.SE-003 
1.5E-003 
1.SE-003 
1.4E-003 
1.4E-003 
1.4E-003 
1.4E-003 
1.4E-003 
1.4E-003 
1.4E-003 
1.4E-003 
1.4E-003 
1.4E-003 

I 
I 

Cancer Risk 

Low Exnosure 
4.oE:Ooa 
3.9E-008 
3.8E-008 
3.?E-008 
3.7E-008 
3.6E-008 
3.6E-008 
3.SE-008 
3.SE-008 
3.5E-008 
3.5E-008 
3.SE-008 
3.SE-008 
3.5E-OOB 
3.SE-008 

I Hiah Exoosure 
"1:""3E~006 

1.3E-006 
1.3E-006 
1.2E-006 
1.2E-006 
1.2E-006 
1.2E-006 
1.2E-006 
1.2E-006 
1.2E-006 
1.2E-006 
i.1E-006 
1.1 E-006 
1.1E-006 
1. 1 E-006 

I 
I 

::c 
m 
c 
~ 
" 0 a. 
"' 0 
"' :::i -"' ~ 
(/) 

"' ~ ;;;· 
"' w 
"' ~ 
(/) 

" ;;;· 
:::i 

" "' 
~ 
< 
~· 

::!! 
iii" 

~ 
CD 
CD 
CD 

"' CD 

"lJ 

"' IC 

"' w 
"' 0 

a 
"" w 
"' 

350



Spreadsheet H23 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate {lb ai/A): 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Turf - Pennsylvania 
Golf course and sodfarm turt 

17.4 

OFR Data Summary Exposure Factors: 
Source: MRID 449585-01 ManCozeb Dermali~.bsorpfiOriFador 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Sernilog Regression: -0.105 Note 1 ETU Dermal Absorption Factor 
[Initial] {ug/cm2): 0.077 0.0009 Hours Worked per day 
Study Application Rate (lb ai/A): 10.45 
Limit of Quantification (ug/cm2): 0.0043 0.0018 

Note 1: ETU was only detected on DAT 1 O samples at levels simillar to the untreated controls. 
No ETU was detected on either the samples or the untreated controls on the other days. 

Transfer Coefficients 
EXposure Potential 

Very Low 
Low 
Medium 
High 
Very High 

Tfansfer Coefficients cm2/hour -
Used For RA Ran e 
NIA NIA 
500 NIA 
NIA NIA 
16500 NIA 
NIA NIA 

Activities 

NIA 
Mowing 
NIA 
Transplanting, handweeding 
NIA 

Comments: Start applications at spring grass green-up or when disease appears and repeat at 7 to 1 Oday intervals or until disease threat has passed. 
Can apply at 5 day intervals or more frequently for pyth1um blight 

bAf 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

DFR LEVELS (Adjusted fQi Rate) 
u /cm2 

Mancozeb ETU 
0.128 0.0015 
0.115 0.0015 
0.104 0.0015 
0.094 0.0015 
0.084 0.0015 
0.076 0.0015 
0.068 0.0015 
0.061 0.0015 
0.055 0.0015 
0.050 0.0015 
0.045 0.0015 
0.040 0.0015 
0.036 0.0015 
0.033 0.0015 
0.029 0.0015 

--

Low Ex osure 
2.8E-005 
2.7E-005 
2.?E-005 
2.6E-005 
2.6E-005 
2.6E-005 
2.5E-005 
2.5E-005 
2.5E-005 
2.4E-005 
2.4E-005 
2.4E-005 
2.4E-005 
2.4E-005 
2.4E-005 

DOSE Cancer Risk 

Hi hEx sure Low Ex osure Hi hEx sure 
9.2E-004 2.3E-008 7.5E-007 
9.0E-004 2.2E-008 7.4E-007 
8.8E-004 2.2E-008 7.3E-007 
8.7E-004 2.2E-008 7.1E-007 
8.5E·004 2.1E-008 7.0E-007 
8.4E-004 2.1E-008 6.9E-007 
8.3E-004 2.1 E-008 6.BE-007 
8.2E-004 2.0E-008 6.8E-007 
8.1E-004 2.0E-008 6.7E-007 
8.0E-004 2.0E-008 6.6E-007 
8.0E-004 2.0E-008 6.6E-007 
7.9E-004 2.0E-008 6.5E-007 
7.9E-004 2.0E-008 6.5E-007 
7.8E-004 1.9E-008 6.4E-007 
7.SE-004 1.9E-008 6.4E-007 
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I 

Spreadsheet H24 

Chemical· 
Reason: 
Date: 
Transfer Coefficient Group· 
Specific Crop(s) Considered· 
Application Rate (lb ai/A)· 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Turt - California Using Average Application Rate from CA DPR Data. 
Golf course and sodfarm turt 

8.8 

DFR Data Summa_!Y _ Exposure Factors: 
Source: MRID 449585r01 Mancozeb Dermal Absorption Factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.301 Note 1 ETU Dermal Absorption Factor 
[Initial] (ug/cm2): 0.188 0.0195 Hours Worked per day 
Study Application Rate {lb ai/A): 11.33 
Limit of Quantification {ug/cm2): 0.0043 0.0018 

0.01 
0.075 

0.26 
8 

Note 1: The ETU concentrations were close to the LOO and levels found on untreated controls. The maximum concentration of ETU, 0.0195 ug/cm2 was measured on DAT 4. 
No ETU was detected on the untreated contra\ for DAT 4. The ETU \eve\s for days 5, 7, 10 and 14 were below the LOQ. 

Transfer Coefficients 
ExpciSure Potential 

Very Low 
Low 
Medium 
High 
Very High 

Comments: 

DAT 

-0 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

I 
I 

I 'f'ransf8rCo8fficienfS (cm27h6Ui/ ::iActivilies 
Used For RA Ranae 
NIA NIA 
500 NIA 
NIA NIA 
16500 
NIA 

NIA 
NIA 

NIA 
Mowing 
NIA 
Transplanting, handweeding 
NIA 

Start applications at spring grass green-up or when disease appears and repeat at 7 to 10 day intervals or untH disease threat has passed. 
Can apply at 5 day intervals or more frequently for pythium blight. 

DFR LEVELS (Adjusted for Rate) 

Mancozeb .... ,,.. 0.146 
0.108 
0.080 
0.059 
0.044 
0.032 
0.024 
0.018 
0.013 
0.010 
0.007 
0.005 
0.004 
IJ.003 
0.002 

{uqlcm2) 
I ETU 

,.....,.,...,., 
0.0152 
0.0152 
0.0152 
0.0152 
0.0152 
0.0014 
0.0014 
0.0014 
0.0014 
0.0014 
0.0014 
0.0014 
0.0014 
0.0014 
0.0014 

DOSE 
(molkoldav\ 

Low Exposure 
2.3E-004 
2.3E-004 
2.3E-004 
2.3E-004 
2.3E-004 
2.2E-005 
2.2E-005 
2.2E-005 
2. 1 E-005 
2.1E-005 
2.1 E-005 
2.1E-005 
2.1E-005 
2.1E-005 
2.1E-005 

I Hiah Exoosure 
7.6E-003 
7.6E-003 
7.5E-003 
7.5E-003 
7.5E-003 
7.3E-004 
7.2E-004 
7.1E-004 
7.0E-004 
7.0E-004 
7.0E-004 
6.9E-004 
6.9E-004 
6.9E-004 
6.9E-004 

Cancer Risk 

Low Exoosure 
1.9E-007 
1.9E-007 
1.9E-007 
1.9E-007 
1.9E-007 
1.BE-008 
1.8E-008 
1.BE-008 
1.BE-008 
1.7E-008 
1.7E-008 
1.7E-008 
1 )E-008 
1.7E-008 
1. 7E-008 

I Hioh Exoosure 
6.3E-006 
6.2E-006 
6.2E-006 
6.2E-006 
6.2E-006 
6.0E-007 
5.9E-007 
5.9E-007 
5.SE-007 
5.SE-007 
5.?E-007 
5.7E-007 
5.?E-007 
5.7E-007 
5.7E-007 
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Spreadsheet H25 

Chemical 
Reason 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
label Application Rate (lb ai/A): 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Cucurbit Vegetables - West 
Cantelope, cucumbers, squash, melons 
2.4 

DFR Data Summary __ -~osure Factors: 
SOurce Grounboom Tomatos in CA (MRID 449596-03) Mar1Cozeb Dermal Absorption Factor 
Chemical· Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.142 -0.163 ETU Dermal Absorption Factor 
[Initial] (ug/cm2): 6.77 0.01 Hours Worked per day 
Study Application Rate (lb ai/A)· 1.65 1.65 
limit of Quantification (ug/cm2): 0.005 0.0025 

Transfer Coefficients 
Exposure Potential 

very low 
Low 
Medium 
High 
Very High 

Comments: 

DAT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

[; Tran5fer COeff1cierits-(cm2Jfl6ur} --- )ActiVities 
Used For RA Ranqe 
NIA NIA 
500 
1500 
2500 
NIA 

486 to 2760 
486 to 2760 
486 to 2760 
NIA 

N7A 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation, scouting, weeding mature plants 
hand harvesting, pulling, leaf thinning, thinning, turning 
NIA 

Start applications when plants are in the two leaf stage and repeat at 7 to 1 O intervals PHI = 5 days. 
Can apply 19.2 lbs ai/acre per year ( 8 applications) 

bFR lEVElS(adjust€id for rate-) - DOSE 
u /cm2 

Mancozeb ETU Low Ex osure Medium Ex osure Hi h Ex sure Low Ex sure 
9.847 0.015 6.4E-004 1.9E-003 3.2E-003 5.3E-007 
8.544 0.012 5.5E-004 1.6E-003 2.7E-003 4 SE-007 
7.413 0.010 4.?E-004 1.4E-003 2.4E-003 3.9E-007 
6.431 0.009 4.1E-004 1.2E-003 2.0E-003 3.4E-007 
5.580 0.008 3.5E-004 1.1E-003 1.8E-003 2.9E-007 
4.841 0.006 3.0E-004 9.1E-004 1.SE-003 2.5E-007 
4.200 0.005 2.6E-004 7.8E-004 1.3E-003 2.2E-007 
3.644 0.005 2 3E-004 6.8E-004 1.1 E-003 1.9E-007 
3.162 0.004 1.9E-004 5.BE-004 9.?E-004 1.6E-007 
2.743 0.003 1.7E-004 5.0E-004 8.4E-004 1.4E-007 
2.380 0.003 1.4E-004 4.3E-004 7.2E-004 1.2E-007 
2.065 0.002 1.2E-004 3.7E-004 6.2E-004 1.0E-007 
1.792 0.002 1.1E-004 3.2E-004 5.4E-004 8.8E-008 
1.555 0.002 9.3E-005 2.8E-004 4.BE-004 7.6E-008 
1.349 0.001 8.0E-005 2.4E-004 4.0E-004 6.6E-008 

0.01 
0.075 

0.26 
8 

--Cancer Ri~ ------

Medium Ex osure Hi h Ex osure 
1.6E-006 2.6E-006 
1.4E-006 2.3E-006 
1.2E-006 1.9E-006 
1.0E-006 1.7E-006 
8.7E-007 1.4E-006 
7.5E-007 1.2E-006 
6.SE-007 1.1E-006 
5.6E-007 9.3E-007 
4.BE-007 8.0E-007 
4.1 E-007 6.9E-007 
3.6E-007 5.9E-007 
3.1E-007 5.1E-007 
2.7E-007 4.4E-007 
2.3E-007 3.8E-007 
2.0E-007 3.3E-007 
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.tsheet H26 

,nemical· 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A) 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Cucurbit Vegetables - E@st 
Cante!ope, cucumbers, squash, melons 
2.4 

DFR Data Summary Exposure Factors: 
Source: - - --- Groundboom Tomatos in FL (MRID 425602-01) Mancczeb Derma\ Absorption Factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.085 -0.079 ETU Dermal Absorption Factor 
[Initial] (ug/cm2): 6.29 0.02 Hours Worked per day 
Study Application Rate (lb ai/A): 2.5 2.5 
Limit of Quantification (ug/cm2): 0.02 0.01 

Transfer Coefficients 
Exp0sur8 Polentlaf 

Verj low 
Low 
Medium 
High 
Very High 

Comments: 

DAT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

r Trai1Sfer-Coeffici8nts °(Cri127hOuf)::iActivities 
Used For RA RanQe 
NIA - NIA 

500 
1500 
2500 
NIA 

486 to 2760 
486 to 2760 
486 to 2760 
NIA 

NIA 
Irrigation, scou\ing, thinning, weeding immature plants 
Irrigation, scouting, weeding mature plants 
hand harvesting, pulling, leaf tl1inning, thinning, turning 
NIA 

Start applications when plants are in the two leaf stage and repeat at 7 to 10 intervals. PHI= 5 days. 
Can apply 19.2 lbs ai/acre per year ( 8 applications) 

DFR lEVELS(adjusted for rate) 

Mancozeb 
,.. """ 6.038 
5.546 
5.094 
4.679 
4.298 
3.948 
3.626 
3.331 
3.059 
2.810 
2.581 

{uQfcm2) 
I ETU 

" "J" 0.019 
0.018 
0.016 
0.015 
0.014 
0.013 
0.012 
0.011 
0.010 
0.009 
0.009 

Low Exoosure 
5.4E-004 
5.0E-004 
4.6E-004 
4.3E-004 
3.9E-004 
3.6E-004 
3.3E-004 
3.1E-004 
2.BE-004 
2.6E-004 
2.4E-004 

DOSE 
<molkaldav\ 

I Medium Exoosure I 
·1.sE-=003· 
1.5E-003 
1.4E-003 
1.3E-003 
1.2E-003 
1.1E-D03 
1.0E-003 
9.2E-004 
8.5E-004 
7.BE-004 
7.2E-004 

Hk1h Exoosure 
DE-003 
2.SE-003 
2.3E-003 
2.1E-003 
2.0E-003 
1.BE-003 
1. ?E-003 
1.5E-003 
1.4E-003 
1.3E-003 
1.2E-003 

low Exposure 
4.5E-007 
4.1 E-007 
3.BE-007 
3.SE-007 
3.2E-007 
3.0E-007 
2.?E-007 
2.5E-007 
2.3E-007 
2.1E-007 
2.0E-007 

0.01 
0.075 

0.26 
8 

Cancer Risk 

I Medium Exnosure I 
DE-DOB 
1.2E-006 
1.1E-006 
1.1 E-006 
9.7E-007 
8.9E~007 

8.2E-007 
7.6E-Oo7 
7.0E-007 
6.4E-OD7 
5.9E~oo7 

Hiqh Exposure 
2.2E-006 
2.1 E-006 
1.9E-006 
1.SE-006 
1.SE-006 
1.5E-006 
1.4E-006 
1.3E-006 
1.2E-006 
1.1 E-006 
9.9E-007 
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I 

Spreadsheet H27 

Chemical: 
Reason· 
Date: 
Transfer Coefficient Group· 
Specific Crop(s) Considered· 
label Application Rate (lb ai!A)· 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Root Vegetables - West 
dry onions, potatoes 
2.4 

DFR Data Summary _ _ ··-- ·-- ____ ---~osure Factors: 
Source: - -- - GroundboorriTomatos in CA (MRTD 449596-03) Mancozeb Dermal Absorption Factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression -0.142 -0.163 ETU Derma\ Absorption Factor 
[lnit1alJ (ugfcm2)· 6.77 0.01 Hours Worked per day 
Study Application Rate (lb aifA): 1.65 1.65 
limit of Quantification {ugfcm2): 0.005 0.0025 

Transfer Coefficients 
Exposure Potentiaf 

Very Low 
Low 
Medium 
High 
Very High 

Comments: 

DAT 

-0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

[ Transfer GoeffiCfentslcm27hour) f Activities 
Used For RA Ranae 
~---- --iliA 
300 
1500 
2500 
NIA 

140 to 290 
486 to 2760 
486 to 2760 
NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Jrrigation and scouting mature plants 
hand harvesting 
NIA 

Follow protective spray schedule when diseases are reported and repeat at 7 day intervals throughout season PHI = 7 days. 
Can apply 11.2 lbs ai/acre per year to onions and 24 lbs ai/acre per year to potatoes. 

DFR LEVELS (adjusted for rate) 

Mancozeb 
",.,,~ 9.847 
8.544 
7.413 
6.431 
5.580 
4,841 
4.200 
3.644 
3 162 
2.743 
2.380 
2.065 
1.792 
1.555 
1.349 

(uqfcm2) 
I ETU 

""'"" 0.015 
0.012 
0.010 
0.009 
0.008 
0.006 
0.005 
0.005 
0.004 
0.003 
0.003 
0.002 
0.002 
0.002 
0.001 

Low Exposure 
3.8E~oo4 

3.3E-004 
2.8E-004 
2.4E-004 
2. 1E-004 
1.8E-004 
1.6E-004 
1.4E-004 
1.2E-004 
1.0E-004 
8.7E-005 
7.5E-005 
6.4E-005 
5.6E-005 
4.BE-005 

DOSE 
(mn/kn/dav\ 

I Medium Exposure I 
1.91:-003 
1.6E-003 
1.4E-003 
1.2E-D03 
1.1E-003 
9.1 E-004 
7.8E-004 
6.8E-004 
5.8E-004 
5.0E-004 
4.3E-004 
3.7E-004 
3.2E-004 
2.8E-004 
2.4E-004 

Hk1h Exposure 
3.2E,003 
2.7E-003 
2.4E·003 
2.0E,003 
1.8E-003 
1.5E-003 
1.3E·003 
1.1E·003 
9.?E-004 
8.4E-004 
7.2E-004 
6.2E-004 
5.4E-004 
4.6E-004 
4.0E-004 

Low Exposure 
:f"2E-007 
2.7E-007 
2.3E-D07 
2.0E-007 
1.7E-007 
1.5E-007 
1.3E-007 
1.1E-007 
9.SE-008 
8.3E-008 
7.1E-008 
6.1E-008 
5.3E-008 
4.6E-008 
3.9E-OOB 

O.Oi 
0.075 

0.26 
8 

Cancer Risk 

I Medium Exposure I 
1.6E-006 
1 AE-006 
1.2E-006 
1.0E-006 
8.7E·D07 
7_5E-007 
6.5E-007 
5.6E-007 
4.8E-007 
4.1E-007 
3 SE-007 
3.1E·007 
2.7E-007 
2.3E-007 
2.0E-007 

Hiah Exposure 
2.6E-006 
2.3E-006 
1.9E-006 
1.?E-006 
14E-006 
1.2E-006 
1.1 E-006 
9.3E-007 
8 OE-007 
6.9E-007 
5.9E-007 
5.1E-007 
4.4E-007 
3.8E-007 
3.3E-007 
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I 

Spreadsheet H28 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered 
Label Application Rate (lb ai/A)· 

Mancozeb 
Cancer Risks for Private Growers 
37705 
Root Vegetables - East 
dry onions, potatoes 
2.4 

DFR Data Summary Exposure Factors: 
Source:-- Groundboom Tomatos in FL (MRID 425602-01) Mancozeb Dermal Absorption Tactor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.085 -0.079 ETU Dermal Absorption Factor 
[Initial] (ug/cm2): 6.29 0.02 Hours Worked per day 
Study Application Rate (lb ai/A): 2.5 2.5 
Limit of Quantification {ug/cm2): 0.02 0.01 

Transfer Coefficients 
Exposure Potential 

VeP; Low 
Low 
Medium 
High 
Very High 

Comments· 

DAT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

I TfanSfer--CoeffTcien{S(cm-2/houff 1ActiVffies 
Used For RA RanQe 
NIA- NIA 
300 140 to 290 
1500 486 ta 2760 
2500 486 to 2760 
NIA NIA 

N.IA 

Irrigation, scouting, thinning, weeding immature plants 
lrrlgatlan and scouting mature plants 
hand harvesting 
N/A 

Follow protective spray schedule when diseases are reported and repeat at 7 day intervals throughout season. PHI = 7 days. 
Can apply 11.2 lbs ai/acre per year to onions and 24 lbs al/acre per year ta potatoes. 

DFR LEVELS (adjusted for rate) 
luo/cm2l 

Mancozeb 
6.038 
5.546 
5.094 
4.679 
4.298 
3.948 
3.626 
3.331 
3.059 
2.810 
2.581 

I ETU 
-o.019 

0.018 
0.016 
0.015 
0.014 
0.013 
0.012 
0.011 
0.010 
0.009 
0.009 

I 
I Low Exposure 

3.3E-004 
3.0lr.-004 
2.BE-004 
2.6E-004 
2.4E-004 
2.2E-004 
2.0E-004 
1.8E-004 
1.7E-004 
1.6E-004 
1.4E-004 

DOSE 
fmn/kn/day) 

I Medium Exposure I 
TIE-003 
1.5E-003 
1.4E-003 
1.3E-003 
1.2E-003 
1.1E-003 
1.0E-003 
9.2E-004 
8.SE-004 
7.BE-004 
7.2E-004 

Hinh Exnosure 
2.1e-003 
2.5E-003 
2.3E-003 
2.1E'.-003 
2.0E-003 
1.BE-003 
1.7E-003 
1.SE-003 
1.4E-003 
1.3E-003 
1.2E-003 

Low Exposure 
2. 1t:.007 
2.SE-007 
2.3E-007 
2.1E..007 
1.9E-007 
1.SE-007 
1.6E-007 
1.SE-007 
1.4E-007 
1.3E-007 
1.2E-007 

0.01 
0.075 

0.26 
8 

Cancer Risk 

I Medium Exposure I 
1.3E-006 
1.2E-006 
1.1 E-006 
1.1E-006 
9.?E-007 
8.9E-007 
8.2E-007 
7.6E-007 
7.0E-007 
6.4E-007 
5.9E-007 

Hinh Exposure 
2.2E-006 
2.1E-006 
1.9E-006 
1.BE-006 
1.6E-006 
1.SE-006 
1.4E-006 
1.3E-006 
1.2E-006 
1.1 E-006 
9.9E-007 

::c 
m 
c 
~ 
" 0 
a 
"' 0 
"' :::i -"' ~ 
(/) 

"' ~ ;;;· 
"' w 
"' ~ 
(/) 

" ;;;· 
:::i 

" "' 
~ 
< 
~· 

::!! 
in 

~ 
CD 
CD 
CD 

"' CD 

"lJ 

"' IC 

"' w 
"' "' a 
""' w 
"' 

356



Appendix I 
Mancozeb Home Gardener Handler 

Risk Assessment 

Appendix I - Page 1 
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Table 11: Residential Handler Unit Exposure Data 

Exposure Scenario Data Source Dermal Unit Inhalation Unit Commentsh 
(All are mix/load/apply) Exposure Exposure 

(mg/lb ai handled) (ug/lb ai handled) 

l. Backpack Sprayer PHED VI.I (7/97 5.1 30 Inhalation and dermal= acceptable grades. Gloved Hand data= C grade. Denna! = 9 to 11 
Residential SOP replicates, hand"" 11 replicates, and inhalation= 11 replicates. Low confidence in data. Back 
Surrogate Table) calculations were done for no glove hands as discussed in Note a. 

2. Low Pressure Handwand MRID 444598-01 38 9 A total of 40 replicates were 1nonitored in this stt1dy. Half of the people v.1orc gloves and the 
Sprayer (Carbary! Data) other half did not. The clothing scenario represents sholt·sleeved shirt, sho1t pants, and no 

gloves. The data are considere<l high quality by the Agency. 

A. Hand exposure values were back-calculated using empirical data that were generated using chemical-resistant gloves and a 90 percent protection factor. J\n additional I Ox satety factor was applied to the hand exposure value 
because the calculated hand exposure value did not correspond to the level expected given the other dermal exposure values for the scenario (the 1 Ox tbctor addition was con1pleted based on instructions contained in the Residential 
SOPs). 

13 All handler exposure assessments in this document arc based on the "Best Available" data as defined by the PHED SOP for meeting Subdivision U Guidelines (i.e., completing exposure assessments). Best available grades are 
assigned to data as follows: 1natrices with A and B grade data (i.e., Acceptable Grade Data) and a minimwn of 15 replicates; if not available, then grades A, 13 and C data and a minimum of 15 replicates; if not available, then all dnta 
regardless of the quality (i.e., All Grade Data) and number of replicates. High quality data with a protection factor take precedence over low qualily data with no protection factor. Generic data confidence categories are assigned as 
follows: 

lligh 
Medium 
Low 

=grades A and Band 15 or more replicates per body part 
=grades A, 8, and C and 15 or more replicates per body part 
=grades A, 13, C, D and E QI any co1nbination of grades with less than 15 replicates. 

c PHED grading criteria do not reflect overall quality of the reliability of the assessment. S()urces of the exposure factors should also be considered in the risk management decision. 
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Table 12 - Home Gardener Handler Exposure and Non-Cancer Risk for Mancozeb 

Crops Application Area Treated Amount of Ai Daily Exposure Absorbed Daily Dose Combined 
Exposure Scenario Rate• (SF/Day) Handled' (mg/day)d (mg/l<g/day)e Absorbed MOEg 

(all are mix/load/apply) (Tsp/Ga) (lbs/day) 
Dermal Inhalation Dermal Inhalation 

Daily Dose 
(mg/kg/day)f 

1 - Backpack Corn 2.4 1000 0.06 0.3 1.7c-03 4.0e-05 2.4e-05 6.4e-05 145185 
Cucurbits 

Ornamentals 
2 - Low Pressure I Iandwand To1natoes 0.06 2.1 5.0c-04 3.0e-04 7.le-06 3.le-04 30231 

a. As given on Dragon Chemical Corp Label for Product #2816. 1 tsp /gallon= 1.0 pound per acre when the spray volume is 100 gallons per acre as reconunendcd on the label. 
b. Taken from ExpoSac Policy #12 "Recominendcd Revisions to the Standard Operating Procedures for Residential Exposure Assess1nents" 
c. lbs ai/day =Application rate (lbs ai/acre) * 1000 SF/43560 SF per acre 
d. Daily Exposure (1ng/day) = 1h ai handled per day* Unit Exposure Value (mg OI ~lg exposure/ \b ai handled)*[ hng/lOOO~lg (conversion factor if necessary)). 
e. Absorbed Daily Dose (1ng/kg/day) =(Daily Exposure (mg/day)* Mancozcb Dermal or Inhalation Absorption Factor)/Dody Weight (70 kg). The absorption factor is 0.01 and 1.0 fbr dennaJ and inhalation exposureS, respectively 
f. Co1nbincd Absorbed Daily Dose= Dcnna1 Absorbed Daily Dose+ Inhalation Absorbed Daily Dose · 
g. MOE =NOAEL/Combincd Absorbed Dail~ Dose. Where the NOAEL is 9.24 1ng/kg/day based upon an 90 day oral rat study. The required MOE is 1000 which includes a IOX FQPA Safety Factor 
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Exposure Scenario 
(all are 

mix/load/apply) 

1 - Backpack 

2 - Low Pressure Handwand 

a. Saine as for Table 11. 
b. Same as for Table I l. 
c. Same as for Table II. 
d. Saine as for Table II. 

Table 13 - Home Gardener Handler Exposure and Non-Cancer Risk for Mancozeb (as ETU) 
(Assuming Mancozeb Spray Mix contains 0.2%ETU) 

Crops Application Area Treated (SF/day) Amount of Ai Mancozeb Daily ETU Absorbed Daily 
Rate a Handledc Exposure (mg/day)• Dose (mg/kg/day)e 

(tsp/Ga) (lbs/day) 
Dermal Inhalation Dermal Inhalation 

Corn 2.4 1000 (J.06 0.3 l.7e-03 5.9e-06 2.Ie-06 
Cucurbits 

Ornamentals 
To1natoes 1000 0.06 2.1 5.0e-04 4.4e-05 6.4e-07 

e. ETU Absorbed Daily Dose (1ng/kg/day) = [(Mancozeb Daily Exposure* Mancozcb Denna! or Inhalation Absorption Factor* Mancozeh to ETU Metabolic Conversion Factor)+ 
(Mancozeb Daily Exposure* Percent Mancozeb that coverts to ETU in the spray mix* ETU Dermal or Inhalation absorption factor).lfl3ody Weight (60 kg). 
The dernu1I absorption factor is 0.01 for mancozeb and 0.26 for ETU. The inhalation absorption factor is 1.0 ti.H both 1nancozeb and ETU. The 1netabolic conversion factor is 0.075. 
The percent ETU fanned in the spray 1nix is 0.2%. 

f. Combined Absorbed Daily Dose= Dermal Absorbed Daily Dose+ Inhalation Absorbed Daily Dose 
g. MOE= NOAEL/Cotnbined Absorbed Daily Dose. The NOAEL is 5.0 mg/kg/day based upon a developinental study, The required MOE is 1000 which includes a I OX FQPA Safety Factor. 
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ETU 
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Exposure Scenario 
(all are 

mix/load/apply) 

l - Backpack 

2 - Low Pressure Handwand 

Notes 

Table 14 - Home Gardener Handler Exposure and Cancer Risk for Mancozeb (as ETU) 
(Assuming Mancozeb Product contains 0.2%ETU) 

Crops Application Area Treated Amount of Ai Mancozeb Daily ETU Absorbed Daily 
Rate (SF/Day) Handled Exposure (mg/day)" Dose (mg/kg/day)b 

(tsp/ga) (lbs/day) 
Dermal Inhalation Dermal Inhalation 

Corn 2.4 !000 0,06 03 J. 7e-03 5, le-06 L8e-06 
Cucurbits 

Ornmnentals 
Tomatoes 1000 0,06 2,1 5,0e-04 J,Se-05 5.4c-07 

a Daily Exposure (mg/day)= Application Rate (lb ail Acre) * Treated Area (Acre/day) * Unit Exposure Value (mg or ~Lg exposure/ lb ai handled) *[ I n1g/J OOOµg (conversion factor if necessary)]. 

Combined 
Cancer I Lifetime 

Absorbed Riskd 
Daily Dose 

(mg/kg/day)c 

1.4e-08 8, le-10 

7 .5c-08 4.Se-09 

b Absorbed Daily Dose (mg/kg/day)= ((Daily Mancozeb Exposure (1ng/day) * Mancozeb Absorption Factor* Metabolic Conversion to ETU) + (0.2% ETU in Mancozeb * ETU Absorption Factor))/Body Weight (70. kg) 

c Combined Lift:ti1ne Averaged Daily Dose (1ng/kg/day) = Co1nbincd Potential Daily Dose (see note below)* 1 Annual Treat1nent Days 1365 days per year* 50 years exposure/ 70 year lifespan 
Note - Combined Potential Daily Dose (mg/kg/day)= Dermal Potentia1 Daily Dose (mg/kg/day)+ Inhalation Potential Daily Dose (1ng/kg/day). 

d Carcinogenic Risk"" Combined Lifetitnc Averaged Daily Dose (1ng/kg/day) * 0 1• (1ng/kg/day)- 1• Q1' = 0.0601 for ETU 
Carcinogenic risks of l.O x 1 o..r, or lower are below the Agency's level of concern. Carcinogenic risks in the 1.0 x I 0-6 to 1.0 x I0-4 range should be reduced, when feasible, via 1nitigation methods. 

Inputs 

ETU derrrial absorption factor is 0.26 
Mancozeb dermal absorption factor is 0.01 
Mancozcb n1etabolic conversion factor is 0.075 
Percent ETU in Mancozeb Product= 0.2% 
Spray Volume is 100 Gallons per acre 
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Appendix J - Home Gardener Post Application Non-Cancer Risks for Mancozeb 
Chemical: 
Risks: 
Date: 
Assessor: 

Spreadsheet# 
J1 
J2 
J3 
J4 
JS 
J6 
J7 

Mancozeb 
Home Gardener Non-Cancer' Post Application Risks 
01/23/02 
TD 

Applicable TC Groups 
Cut Flowers (Using Handwand Tomato Data) 
Field/Row Crop, Tall (Using California Tomato DFR data) 
Field/Row Crop, Tall (Using Florida Tomato DFR data) 
Vegetable, Cucurbit (Using California Tomato DFR Data} 
Vegetable, Cucurbit (Using Florida Tomato DFR Data) 
Vegetable, Fruiting (Using California Tomato DFR Data) 
Vegetable, Fruiting (Using Florida Tomato DFR Data) 

Toxicology & Exposure Factor Inputs: 
NOAEL for Short/Intermediate Term Exposures 
Adult Exposure Duration (hrs/day): 
Adult Body Weight (kg): 
Youth Body Weight (kg): 
Mancozeb Dermal Absorption Factor 

9.24 
0.67 
70 

39.1 
0.01 
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Spreadsheet J1 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai!A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

Mancozeb 
Home Gardener Non-Cancer Post Application Risks 
01123/02 
Cut Flowers 
Floriculture Crops 
1.2 

Hanawand Tomatoes in a FL Greeiihouse-(MRID-449617-01) 
Mancozeb 

-0.068 
5.1 
2.3 

0.005 

TratlSIBrCoeffiClentsCin2lhOUr --- -- Activities 
Used For Adults Used for Youth Studv anae 
NIA ___ --- N/A -- NIA NIA Very Low 

Low 
Medium 
High 

2500 1250 2400 to 13000 
4000 2000 2400 to 13000 

Irrigation, scouting, thinning, weeding immature/low foliage plants 
Irrigation, scouting mature/high foliage plants 

7000 3500 2400 to 13000 hand harvesting, pruning, thinning, pinching 
Very High 

Comments: 

NIA NIA NIA NIA 

Begin spraying when plants are well leafed out or at disease onset and continue at 7 to 10 intervals throughout season. 
There are no limits on the number of applications, 

Risk Calculation for Adult Home Gardeners 
DAT MANCOZEB DFR LEVELS MANCOZEB ADULT DOSE 

(uolcm2l (ma/kaldavl 
Studv Data 1 Adiusted for Rate Low Exoosure 1 Medium Exoosure 1 Hiah Exoosure Low Exoosure -0 -, 5.1 n" 2.7 " ""'"' 0.0006 " ,.,... ,.. 0.0010 ,.. ""." 0.0018 ......... 14512 

... _ .. -----·----·· ·-- -------- -- ··---·- ------·-·-
DAT MANCOZEB DFR LEVELS MANCOZEB YOUTH DOSE 

tua/cm2) ima/ka/davl 
Studv Data I Adiusted for Rate Low Exoosure I Medium Exoosure I Hiah Exposure Low Exoosure 

n 0 -, 5.1 n" 2.7 """"" 0.0006 """"" 0.0009 
,., ,..,..,.. 
0.0016 ...... ,...,., 16212 

MOE for ADULTS 

1 Medium Exoosure 1 
""~" 9070 

MOE for YOUTH 

I Medium Exoosure I ...... "" 10133 

Hiah Exoosure ......... 5183 

Hiah Exoosure .. ...,,..,.. 
5790 
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Spreadsheet J2 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb al/A): 

OFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 

Mancozeb 
Home Gardener Non-Cancer Post Application Risks 
01/23/02 
Field/row crop, tall - West 
Field Corn, Sweetcorn 
1.2 

Groundboom Tomatos in CA (MRID 449596-03) 
Mancozeb 

-0.142 
6.77 
1.65 

0.005 

Exp0sur8PoteilticlT Transfer Coefficients cm2/hour Activities 

Medium 
High 
Very H\gh 

Used For Adults Used for Youth Rant:1e 
400- - ·- 200- - - 418101980 
1000 500 418 to 1980 
17000 8500 67 48 to 25254 

scouting, weeding more mature/foliaged plants 
scouting, irrigation, weeding mature/full foliage plants 
sweetcorn hand harvest or detasseling 

Comments: Start applications when disease first appears and repeat at 4 to 7 day intervals. PHI == 7 days for sweet corn and 40 days for fte!d corn 
Can apply 12 pounds per season to field corn (east and west). Can apply 1B·pounds per season (east) and 6 pounds per season (west) to sweet corn. 

Risk Calculation for Adult Home Gardeners 
'AT I MANCOZEB DFR LEVELS ADULT MOE 

uq/cm2 
Study Data- "IAdiusted For Rate MJExposure VH Exposure I Med Exposure I Hit:1h Exposure I VH Exposure 

0 6.8 --4.9 0.00019 0.00801 49017 --195crr- ·- 1153 

RiskC .......................... -... ~ ...................................... 
DAT MAN OZEB DFR LEVELS YOUTH MOE 

u /cm2 
Stud Data Ad'usted For Rate Med Ex osure v Ex osure Med Ex osure Hi h Ex osure VH Ex osure 

0 - -6:8 4.9 - --- . -o.ooorr U.00042 0.00717 -·---54759 -·--· 21904 ·---1288 
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Spreadsheet J3 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

OFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
!Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 

Mancoz.eb 
Home Gardener Non-Cancer Post Application Risks 
01/23/02 
Field/row crop, tall - East 
Field Corn, Sweetcorn 
1.2 

Groundboom-lomatosmFL (MRID 425602-01) 
Mancozeb 

-0.085 
6.29 
2.5 

0.02 

Exposure Potential TransTerCoeffiC19iltS Gm h~- Activities 

I 

Medium 
High 
Very High 

Comments: 

Used or Adults Used for Youth Ranae 
400-- 200 -- -- 4T8fo 1980 
1000 500 418 to 1980 
17000 8500 6748 to 25254 

scouting, weeding more mature/foliaged plants 
scouting, irrigation, weeding mature/full foliage plants 
sweetcorn hand harvest or detasseling 

Start applications when disease first appears and repeat at 4 to 7 day intervals. PHI = 7 days for sweet corn and 40 days for field corn 
Can apply 12 pounds per season to field corn (east and west). Can apply 18 pounds per season (east) and 6 pounds per season (west) to sweet corn. 

Risk Calculation for Adult Home Gardeners 
DAT MANCOZEB DFR LEVELS MANCOZEB ADULT DOSE ADULT MOE 

luo/cm2l lmo/ko/day) 
Studv Data 1 Adiusted For Rate Med Exoosure I Hiah Exoosure I VH Exoosure Med Exoosure I Hiah Exnasure 

-0 "' 6.3 n n 3.0 0.00012 0.00029 " "" ..... 0.00491 ..... ................ 79936 ..... ,.,...., . 31974 

···----------------- -------- -- ------- --.·-------
LJAT MANCOZEB DFR LEVELS MANCOZEB YOUTH DOSE I YOUTH MOE 

(ua/cm2\ rma/ka/dav\ 
Studv Data I Adiusted For Rate Med Exposure I Hinh Exposure I VH _l;_xposure I Med Exposure I HiQh Exnosure 

n 0 on 6.3 - -3.0 0.00010 - -----0.00026 0.00440 --- - -89300 - - - -35720 

I VH Exoosure 
• nn• 1881 

I VH Exposure 
- --. 2101 

I 
I 
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Spreadsheet J4 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
s·ource: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (uglcm2): 
Study Application Rate {lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 

Mancozeb 
Home Gardener Non-Cancer Post Application Risks 
01123102 
Vegetable, Cucurbit - West 
Cantelope, cucumbers, squash, melons 
2.4 

Grolinboom Tomatos in CA (MRID 449596-03) 
Mancozeb 

-0.142 
6.77 
1.65 

0.005 

Exposure Potential Transfer Coefficients cm2 our Activities 

VerYLow 
Low 
Medium 
High 
Very High 

Used for Adults Used for outh Ranae 
NIA -- NIA NIA 
500 250 486 to 2760 
1500 750 486 to 2760 
2500 1250 486 to 2760 
NIA NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation, scouting, weeding mature plants 
hand harvesting, pulling, leaf thinning, thinning, turning 
NIA 

Comments: Start applications when plants are in the two leaf stage and repeat at 7 to 10 intervals. PHI= 5 days. 
Can apply 19.2 lbs ai/acre per year ( 8 applications) 

Risk Calculation for Adult Home Gardeners 
'AT I MANCOZEB DFR LEVELS ADULT MOE 

·uatcm2 
Studv Data I Adlusted fOr"Rate Low Exposure Hiah Exposure Low Exposure 

0 6.290 9.149 0.0004 b.0022 21103 

Risk Calculation for Youth Aaed Home Gard, 
~··-·-

DAT MANCOZEB DFR LEVELS MANCOZEB YOUTH DOSE YOUTH MOE 
luolcm2l lmalkoldavl 

Studv Data 1 Adiusted ror Rate Low Exoosure 1 Medium Exnosure 1 Hiqh Exposure Low Exnosure 1 Medium Exoosure I 

" c; ...,nn 
n """' 

n nnn.o 
n "'""" """" ..,.,..,,.,.., .,.0,,,,, Hiqh txoosure 

~.,.,,,,. 
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Spreadsheet JS 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] {ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

Mancozeb 
Home Gardener Non-Cancer Post Application Risks 
01123/02 
Vegetable, Cucurbit - East 
Cantelope, cucumbers, squash, melons 
2.4 

Groundboom Tomatos in FL (MRID 425602-01) 
Mancozeb 

-0.085 
6.29 
2.5 
0.02 

Transfer Coefficients cm2 hour Activities 
Used tor Adult Used for Youth Ranae 
NIA NIA NIA IA Very Low 

Low 
Medium 
High 

500 250 486 to 2760 
1500 750 486 to 2760 

Irrigation, scouting, thinning, weeding immature plants 
Irrigation, scouting, weeding mature plants 

I 

2500 1250 486 to 2760 
Very High NIA N/A NIA 

hand harvesting, pulling, leaf thinning, thinning, turning 
NIA 

Comments: Start applications when plants are in the two leaf stage and repeat at 7 to 10 intervals. PHI= 5 days. 
Can apply 19.2 lbs ai/acre per year ( 8 applications) 

Risk Calculation for Adult Home Gardeners 
DAT MANCOZEB DFR LEVELS MANCOZEB ADULT DOSE 

lualcm2l lmalka/davl 
Studv Data 1 Adiusted for Rate Low Exoosure 1 Medium Exoosure 1 Hiah Exoosure -0 
- ,.., __ 
6.290 

- ,.., __ 
6.038 -----0.0003 -----0.0009 - --·. 0.0014 

... _ .. --·--·-··--· ·-· ---··· - - -- . --···- --· --··-·-
DAT MANCOZEB DFR LEVELS MANCOZEB YOUTH DOSE 

lualcm2) lma/ka/davl 
Studv Data I Adiusted for Rate Low Exoosure 1 Medium Exoosure 1 Hiah Exoosure -0 

,...,..,,..,.. 
6.290 

,...,..,,..,,. 
6.038 """"" 0.0003 ",..,..,...,... 0.0008 " ............. 0.0013 

ADULT MOE 

Low Exoosure 1 Medium Exoosure 1 
-·--· 31974 ·----10658 

YOUTH MOE 

Low Exoosure 1 Medium Exoosure 1 ,.. __ ,.., .... 
35720 

... .. ___ 
11907 

Hiah Exoosure ----6395 

Hiah Exoosure -· .. 7144 
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I 

Spreadsheet JG 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb al/A): 

DFR Data Summary 
Source: 
Chern'1cal: 
Slope of Semilog Regression: 
[Initial] (uglcm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

Mancozeb 
Home Gardener Non-Cancer Post Application Risks 

01123102 
Fruiting Vegetables - California 
Tomatoes 
1.6 

MRID 449596-03 (groundboom CA tolllato data) 
Mancozeb 

-0.142 
6.77 
1.65 

0.005 

cm2 hour Activities 
Ranae 

NIA NIA NIA NTA Very Cow 
Low 
Medium 
High 

500 250 486 ta 2760 
700 350 TBD 

Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 

1000 500 364 ta 1908 hand harvesting, pruning, staking, tying 
Very High NIA NIA NIA NIA 

Comments: Start applications when seedlings emerge or transplants are set and repeat at 7 to 10 intervals throughout the season. PHI= 5 days 
Can apply 6.4 lbs ai/acre per year (4 applications) 

Risk Calculation for Adult Home Gardeners 
DAT MANCUZEB DFR LEVELS MANCOZEB ADULT DOSE I ADULT MOE 

{un/cm2) tma/ka/dav) 
Studv Data I ETU Low Exoosure I Medium Exposure I Hiah Exoosure I Low Exoosure 1 Medium Exposure 1 -0 ,... .... ,., 6.770 

... ,.,..,. 
6.565 " '"'"" 0.0003 " "'""'A 0.0004 """""' 0.0006 - - -29410 - . - -21007 

'""'n ..., .. ,.,u•<'I•'"'' '"'' ,..,..,.,, ,...., .. .., ,,..,,,,.,. ..., ... , ... .,,,.,,., 
DAT MANCUZEB DrR LEVELS MANCOZEB YOUTH DOSE I YuUTH MOE 

tua/cm2) rmalkaldav\ 
Studv Data I ETU Low Exoosure I Medium Exposure I Hiah Exnosure I Low Exposure 1 Medium Exnosure 1 -0 

,.,....,...,,.. 
6.770 

,... ,,.,..,... 6.565 n "'"""' 0.0003 n nnnA 0.0004 - - --0.0006 -- - --32856 -- . - -23468 

Hioh Exposure 
~ A"7n"' 14705 

Hinh Exnosure 
. - ·--16428 
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Spreadsheet J7 

Chemical: 
Risks: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (uglcm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 

Mancozeb 
Home Gardener Non-Cancer Post Application Risks 
01123/02 
Fruiting Vegetables - Florida 
Tomatoes 
2.4 

MRID-425602~01 (1991 grourldboonlFL tomcito data) 
Mancozeb 

-0.085 
6.29 
2.3 
0.02 

Exposure Potenti8f TrallSfer CoefficientS-cm2 hour ---- Activities 

Very Low 
Low 
Medium 
High 
Very High 

Used for Adults Used for Youth Ranae 
NIA NIA- -NIA 
500 250 486 to 2760 
700 350 TBD 
1000 500 364 to 1908 
NIA NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting, pruning, staking, tying 
NIA 

Comments: Start applications when seedlings emerge or transplants are set and repeat at 7 to 1 O intervals throughout the season. PHI = 5 days 
Can apply 16.8 lbs ailacre per year (7 applications). 

Risk Calculation for Adult Home Gardeners 
DAT----,--- MANCDZEB-DFR LEVELS ADULT MOE 

ua/cm2 
Studv Data Adiusted for Rate Low Exoosure Low txoosure 

0 6.290 6.563 0.0003 2941'7 

···-·· --·--·--·- . ·-· . ---·· .. -- ··-··-- --· --··-·-
DAT MANCOZEB DFR LEVELS MANCOZEB YOUTH UOSE YOUTH MOE 

tuolcrn2l trnolkoldavl 
Studv Data I Adiusted for Rate Low Ex:oosure 1 Medium Exposure 1 H1ah Exposure Low Exoosure 1 Medium Exposure 1 Hh:1h Exposure 

" 0 """" 6.290 ,.._ ~"'" 6.563 "'""""' 0:0003 
,.._ ,.._,.._. 
0.0004 """'"" D.0006 """""' 32862 "'"' ·-" 23473 ·- ·-· 16431 
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Appendix K - Home Gardener Non-Cancer Post Application Risk 
Chemical: 
Risks 
Date: 
Assessor: 

ETU from Mancozeb 
Home Gardener Non-Cancer Post Application Risk 
03/11/03 
TD 

Spreadsheet # 
K1 

Applicable TC Groups for Short and Intermediate Term Risks: 

K2 
K3 
K4 
KS 
KS 
K7 

Cut flowers {Using Florida Greenhouse Tomato DFR data) 
Field/Row Crop, Tall {Using California Tomato DFR data) 
Field/Row Crop, Tall (Using Florida Tomato DFR data) 
Vegetable, Cucurbit (Using California Tomato DFR Data) 
Vegetable, Cucurbit (Using Florida Tomato DFR Data) 
Vegetable, Fruiting (Using California Tomato DFR Data) 
Vegetable, Fruiting (Using Florida Tomato DFR Data) 

Toxicology & Exposure Factor Inputs: 
ShorUlntermediate Term NOAEL for Adult Exposures 
Short/Intermediate Term NOAEL for Youth Exposures 
Exposure Duration (minutes/day): 
Adult Body Weight for ShorUlntermediate Term Exposures (kg): 
Youth Body Weight {kg): 
Mancozeb Dermal Absorption Factor 
Metabolic Conversion to ETU Factor 
ETU Dermal Absorption Factor 

5.0 
7.0 
40 
60 

39.1 
0.01 

0.075 
0.26 
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Spreadsheet K1 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb aifA): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb al/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potenti8:1 

ETU from Mancozeb 
Home Gardener Non-Cancer Post Application Risk 
37691 
Cut Flowers 
Floriculture Crops 
1.2 

Handwand Tomatoes in a FL Greenhouse-(MRID 4-49617-01) 
Mancozeb ETU 

-0.068 -0.076 
5.1 0.01 
2.3 2.3 

0.005 0.0025 

-=rrarlsfer Coefficients cm hour Activities 
Used for Adults Used for Youth Ranae 
N/A NIA ---- NfA NIA Very Low 

Low 
Medium 
High 

2500 1250 2400 to 13000 
4000 2000 2400 to 13000 

Irrigation, scouting, thinning, weeding immaturef!ow foliage plants 
Irrigation, scouting mature/high foliage plants 

7000 3500 2400 to 13000 hand harvesting, pruning, thinning, pinching 
Very High 

Comments· 

0 

N/A N/A NfA N/A 

Begin spraying when plants are well leafed out or at disease onset and continue at 7 to 10 intervals throughout season. 
There are no limits on the number of applications. 

ADULT ETU DOSE 

ETU Low Ex osure Hi h Ex osure Low Ex osure 
2.661 0.005 9.4E-oo5 2.6E-004 53429 

Risk Calculations for Youth A ed Home Gardeners 
DAT OF LEVELS (adjusted for rate) YOUTH ETU DOSE 

u /cm2 m /k da 
Mancozeb ETU Low Ex osure Me ium Ex osure Hi h Ex osure Low Ex osure 

0 2.661 0.005 7.2E-005 1.1 E-004 2.0E-004 97491 

A ULT MOE for ETU 

Medium Ex osure 
33393 

Y UTH M E for ETU 

edium x osure 
60932 

Hi h Ex osure 
19082 

Hi h Ex osure 
34818 
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Spreadsheet K2 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group; 
Specific Crop(s) COnsidered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potential 

Medium 
. High 

Very High 

ETU from Mancozeb 
Home Gardener Non-Cancer Post Application Risk 
37691 
Field/row crop, tall - West 
Field Corn, Sweetcorn 
1.2 

Groundboom fOmatoSTnCA (MRID449596-03) 
Mancozeb ETU 

-0,142 -0.163 
6.77 0.01 
1.65 1.65 

0.005 0.0025 

Transfer Coefficients cm2 
Used for Adults Used for Youth 
400 200 418to1980 
1000 500 418 to 1980 
17000 8500 6748 to 25254 

scouting, weieding more mature/foliaged plants 
scouting. irrigation, weeding mature/full foliage plants 
sweetcorn hand harvest or detasseling 

Comments: Start applications when disease first appears and repeat at 4 to 7 day intervals. PHI = 7 days for sweet corn and 40 days for field corn 
Can apply 12 pounds per season to field corn (east and west). Can apply 18 pounds per season (east) and 6 pounds per season (west) to sweet corn. 

Risk Calculations for Adult Home Gardeners 
DAT----.- - ---OFR LEVELS ADUL r MOE for ETU 

uo/cm2 
M8ncoz80 nu Med Exposure VH Exposure MedExposure Hioh Exoosure VH Exposure 

0 4.924 0.007 2.SE-005 1.1 E-003 200479 80192 4717 

ouy" ...... ,..,.,..,, .... ,..,,,_ '"' • .,..,.,, ..,.,,. ... .,.. o ''"'''''"" '-"U•--••-•Y 

DAT I OFRLEVELS I YOUTH ETU DOSE YOUTH MOE for ETU 
(ua/cm2l lma/ka/davl 

I Mancozeb I ETU 1 Med Exoosure 1 Hioh Exoosure 1 VH Exposure Med Exposure 1 Hiah Exoosure 1 VH Exoosure 
~ 0 • nn• 4.924 n nn-. 0.007 l.9E-005 4.BE-005 8.1E-004 ,.,,..,..,.." .... 365808 .. ,., .... ,,,., 146323 

,..,..,......, 
8607 

::c 
m 
c 
~ 
" 0 a. 
"' 0 
"' :::i -"' ~ 
(/) 

"' ~ ;;;· 
"' w 
"' ~ 
(/) 

" ;;;· 
:::i 

" "' 
~ 
< 
~· 

::!! 
iii' 

~ 
CD 
CD 
CD 

"' CD 

"lJ 

"' IC 

"' w .... 
"' a 
"" w 
"' 

372



Spreadsheet K3 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification {ug/cm2): 

Transfer Coefficients 

ETU from Mancozeb 
Home Gardener Non-Cancer Post Application Risk 
37691 
Field/row crop, tall - East 
Field Corn, Sweetcorn 
1.2 

Groundboom Tomatos in FL (MRID 425602-01) 
Mancozeb ETU 

-0.085 -0.036 
6.29 0.02 
2.5 2.5 

0.02 0.01 

E:iposure- Potential Transfer Coefficients cm2 our Activities 

Medium 
High 
Very High 

Used for Adults Used for Youth Range 
400 200-· --ln 8 to 1980 
1000 500 418to1980 
11000 8500 67 48 to 25254 

scouting, weeding mOre mature/foliaged plants 
scouting, irrigation, weeding mature/full foliage plants 
sweetcorn hand harvest or detasseling 

Comments: Start applications when disease first appears and repeat at 4 to 7 day intervals. PHI = 7 days for sweet corn and 40 days for field corn 
Can apply 12 pounds per season to field corn {east and west). Can apply 18 pounds per season (east) and 6 pounds per season {west) to sweet corn. 

Risk Calculations for Adult Home Gardeners 
DAT I --DFR LEVELS ADUL i MOE for ETU 

ua/cm2 
Mancozeb ETU Med Exposure VH Exposure Medl::xoosure HiQh Exposure 

0 3.019 0.010 2.1E-005 9.0E-004 235149 94060 

Risk Calculations for Youth AQed Home Gardeners 
DAT I DFRLEVEIS YOUTH ETU DOSE YOUTH MOE for ETU 

ua/cm2 
Mancozeb ETU Med E"xoosure VH Exoosure Med Exposure HiQh Exposure 

0 3.019 0.010 1.6E-005 6.s"f:..004 429068 171627 

VH Exoosure 
5533 

VH Exposure 
10096 
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I 

Spreadsheet K4 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial} {ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 

ETU from Mancozeb 
Home Gardener Non-Cancer Post Application Risk 
37691 
Cucurbit Vegetables - West 
Cantelope, cucumbers, squash, melons 
2.4 

Grounboom Tomatos in CA {MRID 449596-03) 
Mancozeb ETU 

-0.142 -0.163 
6.77 0.01 
1.65 1,65 

0.005 0.0025 

Exposure Potential . ~""'"."" '"'''""'''uu1 1 1,....ctivities iransfer Coefficients cm2 our 
Used far Adults Used for Youth Ranae 

Ver\; Low 
Low 
Medium 
High 
Very High 

NIA 
500 
1500 
2500 
NIA 

N/A 
250 
750 
1250 
NIA 

NIA 
486 to 2760 
486 to 2760 
486 to 2760 
NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation, scouting, weeding mature plants 
hand harvesting, p1.1Ulng, leaf thinning, thinning, turning 
NIA 

Comments; Start applications when plants are in the two leaf stage and repeat at 7 to 10 intervals. PHl = 5 days. 
Can apply 19.2 lbs ai/acre per year { 8 applications) 

Risk Calculations for Adult Home Gardeners 
DAT DFR LEVELS{adjusted for rate) ADULT ETU DOSE ADULT MOE for ETU 

(uolcm21 (molkoldavl 
Mancozeb I ETU Low Exnnsure I Medium txnnsure I Hiah Exnnsure Low Exoosure 1 Medium Exnnsure I 

-0 .... ,, . .., 9.847 n nA t=: 0.015 6.2E-005 1.9E-004 3.1E-004 ..,,. ......... 80192 ,.,...., ..... 26731 

Risk Calculations for Youth Aaed Home Gardeners 
DAT I OFR LEVELS{adjusted for rate) YOUTH ETU DOS YOUTH MOE for ETU 

,fcm2 
Mancozeb ETU Low Exposure R/Oh Exposure Low Exposure Medium Exposure 

0 9.847 0.015 4.8E~005 2.4E-004 146323 48774 

Hiqh Exnr sure 
.,..,..,..,, 
16038 

Hiah Exposure 
29265 
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Spreadsheet K5 

Chemical: 
Risks 
Date: 
Trans fer Coefficient Group: 
Specific Crop{s) Considered: 
label Application Rate (lb aifA): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semi\og Regression: 
[Initial] {ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification {ug/cm2): 

Transfer Coefficients 

ETU from Mancozeb 
Home Gardener Non·Cancer Post Application Risk 
37691 
Cucurbit Vegetables ~ East 
Cantelope, cucumbers, squash, melons 
2.4 

Groundboom Tomatos in FL {MRID 425602-01) 
Mancozeb ETU 

-0.085 ·0.036 
6.29 0.02 
2.5 

0.02 
2.5 

0.01 

Exposure Potential 
_, L~ .. 1~1~~~ 1o...;111£111;::~~1 IActivities Transfer Coefficients cm2 ur 

Used for Adults Used for Youth Ran t::1 

Very Low 
Low 
Medium 
High 
Very High 

NIA 
500 
1500 
2500 
NIA 

NIA 
250 
750 
1250 
NIA 

NIA 
486 to 2760 
486 to 2760 
486 to 2760 
NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation, scouting, weeding mature plants 
hand harvesting, pulling, leaf thinning, thinning, turning 
NIA 

Comments: Start applications when plants are in the two leaf stage and repeat at 7 to 10 intervals. PHI = 5 days. 
Can apply 19.2 lbs ai/acre per year { B applications) 

Risk Calculations for Adult Home Gardeners 
DAT I DFR lEVELS{adjusted for rate) ADULT ETU DOSE ADUl T MOE for ETU 

(ug/cm2) m /k Ida 
Mancozeb--1 --- ETU Low Ex osure Medium Ex osure Hi h Ex osure Low Ex osure Medium Ex osure 

0 6.038 0.019 5.3E-005 1.6E-004 2.7E-004 94060 31353 

Risk Calculations for Youth AQed Home Gardeners 
DAT ( DFR lEVElS(adjusted for rate) Y UTH ETU DOSE YOUTH MOE for TU 

ualcm2 
Mancozeb nu low Ex osure Hi h Ex osure low Ex osure Medium Ex osure 

0 6.038 0.019 4.1E-005 2.0E-004 171627 57209 

Hi h Ex osure 
18812 

Hi h Ex osure 
34325 
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Spreadsheet KG 

Chemical: 
Risks 
Date: 
t.ransfer Coeff\c\ent Group: 
Specific Crop(s) Considered: 
L.abel Application Rate (\b ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification {ug/cm2): 

Transfer Coefficients 

ETU from Mancozeb 
Home Gardener Non-Cancer Post Appl'lcation R'1sk 
37691 
Fruiting Vegetables - California 
Tomatoes 
1.6 

MRID 449596-03 (groundboom CA tomato data) 
Mancozeb ETU 

-0.142 -0.163 
6.77 0.01 
1.65 1.65 

0.005 0.0025 

Exposure Potential Transfer Coefficients cm2 our Activities 

Very Low 
Low 
Medium 
High 
Very High 

Used for Adults Used for Youth -
NfA NIA 

500 250 
700 350 
1000 500 
NIA N/A 

486 to 2760 
TBD 
364 to 1908 
NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting, pruning, staking, tying 
NIA 

Comments: Start applications when seedlings emerge or transplants are set and repeat at 7 to 10 intervals throughout the season. PHI = 5 days 
Can apply 6.4 lbs al/acre per year (4 applications) 

Risk Calculations for Adult Home Gardeners 
DAT DFR LEVELS(adjusted for rate) 

{uolcm2\ 
Mancozeb I ETU Low Exoosure 

" 0 "',...,...,... 6:065 " "~" 0.0-10 42E-005 

Risk Calculations for Youth Aqed Home Gardeners 
DAT -- I DFR LEVELS(adjusted for rate) 

ua/cm2 
Mancozeb ETU Low "E"xoosure 

0 6.565 0.010 3.2E-005 

ADULT ETU DOSE 
{molkoldav\ 

1 Medium Exoosure I 
5.BE-005 

YOUTH ETU DOSE' 
ma/kq/da 

Medium Exposure 
4.5E~005 

Hiah t::xoosure 
8.3E'-005 

Hia~xposure 
6.4E-005 

ADULT MOE for ETU 

Low Exposure I Medium Exposure I Hiah Exposure 
120288- - 85920 -60144 

YOUTH MOE for ETU 

Low EXposllie r Mealum i=xoosUre I- HiQFi Exposure 
219485 156175 109742 
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Spreadsheet K7 

Chemical: 
Risks 
Date: 
Transfer Coefficient Group: 
Specific Crop{s) Considered: 
Label Application Rate {lb ai/A): 

DFR Data Summary 
Source: 
Chemical; 
Slope of Sernilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb al/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exposure Potentia"I 

Very[ow 
Low 
Medium 
High 
Very High 

ETU from Mancozeb 
Home Gardener Non-Cancer Post Application Risk 
37691 
Fruiting Vegetables - Florida 
Tomatoes 
2.4 

MRID 425602-01 (1991 groundboom-F"L tomato data) 
Mancozeb ETU 

-0.085 -0.036 
6.29 0.02 
2.3 2_3 
0.02 0,01 

TrailsterCOefficl0iltS cm2 our Activities 
Used for Adults Used for Youth Ranqe 
NIA NJA NIA 
500 250 486 to 2760 
700 350 TBD 
1 ooo 500 364 to 1908 
NIA NIA NIA 

NII'. 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand harvesting, pruning, staking, tying 
NIA 

Comments: Start applications when seedlings emerge or transplants are set and repeat at 7 to 10 intervals throughout the season. PH! = 5 days 
Can apply 16.8 lbs ai/acre per year (7 applications). 

Risk Calculations for Adult Home Gardeners 
DAT I DFR LEVELS {adjusted for rate) ADULT ETU DOSE ADULT MOE for ETU 

(uolcm2) (mQ/kq/dav) 
Mancozeb I ETU Low Exnnsure I Medium Exnnsure I Hiah Exnnsure Low Exm sure I Medium Exposure I Hiah Exposure 

0 6.6 0.021 5.aE-005 8.1 E-005 1.2E-004 86535 61811 43267 

Risk Calculations for Youth A ed Home Gardeners 
DAT DFR LEVELS (adjusted for rate) YOUTH ETU DOSE YOUTH MOE for ETU 

·u /cm2 m /k Ida 
ManCozeb ETU Low Ex osure Medium Ex osure Hi h Ex osure Low Ex osure Medium Ex osure Hi h Ex osure 

0 6.6 0.021 4.4E-005 6.2E-005 8.9E-005 157897 112784 78949 
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Appendix L - Home Gardener Post Application Cancer Risk 

Chemical: 
Reason: 
Date: 
Assessor: 

Spreadsheet# 
L1 

ETU from Mancozeb 
Home Gardener Post Application Cancer Risk 
01/23/02 
TD 

Applicable TC Groups: 
Cut Flowers {Using Handwand Tomato Data) 

L2 
L3 
L4 
LS 
LS 
L7 

Field/Row Crop, Tall (Using California Tomato DFR data) 
Field/Row Crop, Tall (Using Florida Tomato OFR data) 
Vegetable, Cucurbit (Using California Tomato DFR Data) 
Vegetable, Cucurbit {Using Florida Tomato DFR Data) 
Vegetable, Fruiting (Using California Tomato DFR Data) 
Vegetable, Fruiting (Using Florida Tomato DFR Data) 

Toxicology & Exposure Factor Inputs: 
Q"': 
Years of Exposure Per Lifetime (70 years) 
Days of Exposure Per Year 
Adult Exposure Duration (hrs/day): 
Adu!\ Body Weigh\ (kg): 
Mancozeb Dermal Absorption Factor 
Metabolic Conversion to ETU Factor 
ETU Dermal Absorption Factor 

0.0601 
50 
1 

0.67 
70 

O.Q1 
O.Q75 
0.26 
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Spreadsheet L 1 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate {lb ai/A): 

ETU from Mancozeb 
Home Gardener Post Application Cancer Risk 
37279 
Cut Flowers 
Floriculture Crops 
1.2 

DFR Data Summary _E~osure Factors: 
Source: Handwand Tomatoe-Slrla-FL Greenhouse (MRID 449617-01) Mancozeb Derriial AbsorptiOn Fai::for 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.068 -0.076 ETU Dermal Absorption Factor 
[Initial] (ug/cm2): 5.1 0.01 Hours Worked per day 
Study Application Rate {lb ai/A): 2.3 2.3 
Limit of Quantification (ug/cm2): 0.005 0.0025 

Transfer Coefficients 
EXj)osuffi-Poteiitiaf 

Vfily Low 
Low 
Medium 
High 
Very High 

Comments: 

DAT 

( Transfer Coefficients (cm2/hour) f Activffies 
Used For RA Ranae 
NIA -NIA 
2500 2400 to 13000 
4000 2400 to 13000 
7000 2400 to 13000 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature/low foliage plants 
Irrigation, scouting mature/high foliage plants 
hand harvesting, pruning, thinning, pinching 
NIA 

Begin spraying when plants are well leafed out or at disease onset and continue at 7 to 1 O intervals throughout season. 
There are no limits on the number of applications. 

DFR LEVELS (adjusted for rate) DOSE I tun/cm2) tma/kn/dav) 

0.01 
O.D75 
0.26 

8 

CANCER RISK 

Mancozeb I ETU Low ~xposure I Medium Exposure I High Expo!)_ure I Low Exposure I Medium ~xposure 1 
n 0 n n 2:7 - - -0.005 8.0E-005 1.3EC004 2.2E-004 9.4E-009 1.5E-008 

I 
HinhE~!;!_o~ 

2.6E-008 
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Spreadsheet L2 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression; 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
EiposUre Potential 

Medium 
High 
Very High 

ETU from Mancozeb 
Home Gardener Post Application Cancer Risk 
37279 
Field/row crop, tall - West 
Field Corn, Sweetcorn 
1.2 

Groundboom TomB.tos in CA (MRID-449596-03) 
Mancozeb ETU 

-0.142 -0.163 
6.77 O.Q1 
1.65 1.65 

0.005 0.0025 

r TrariSfeYCDeffiaeilt51CrTI27fiOurQACtivities 
Used For RA RanQe 

Exposure Factors: 
Mancozeb Dermal Absorption Faci 
Mancozeb Conversion Factor to ET 
ETU Dermal Absorption Factor 
Hours Worked per day 

400 418101980 
1000 418to1980 
17000 67 48 to 25254 

scouting, weeding more mature/foliaged plants 
scouting, irrigation, weeding mature/full foliage plants 
sweetcorn hand harvest or detasse!ing 

0.01 
0.075 

0.26 
8 

Comments: Start applications when disease first appears and repeat at 4 to 7 day intervals, PHI = 7 days for sweet corn and 40 days for field corn 

DAT 

0 
1 
2 
3 
4 
5 
6 
7 

Can apply 12 pounds per season to field corn (east and west). Can apply 18 pounds per season (east) and 6 pounds per season (west) to sweet corn. 

DFR LEVELS DOSE CANCER RISK 
u /cm2 m /k Ida 

Not Ad'usted Ad'usted For Rate Med Ex osure Hi h Ex osure VH Ex osure Med Ex osure Hi h Ex osure VH Ex osure 
4.924 0.007 2.1E-005 5.3E-005 9.1E-004 2.5E-009 6.3E-009 1.1E-007 
4.272 0.006 1.8E-005 4.6E-005 7.SE-004 2.2E-009 5.4E-009 9.2E-008 
3.706 0.005 1.6E-005 4.0E-005 6.7E-004 1.9E-009 4.7E-009 7.9E-008 
3.216 0.004 1.4E-005 3.4E-005 5.SE-004 1.6E-009 4.0E-009 6.8E-008 
2.790 0.004 1.2E-005 2.9E-005 5.0E-004 1.4E-009 3.5E-009 5.9E-008 
2.421 0.003 1.0E-005 2.5E-005 4.3E-004 1.2E-009 3.0E-009 5.1E-008 
2.100 0.003 8.8E-006 2.2E-005 3.7E-004 1.0E-009 2.6E-009 4.4E-008 
1.822 0.002 7.5E-006 1.9E-005 3.2E-004 8.9E-010 2.2E-009 3.8E-008 
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Spreadsheet L3 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semilog Regression: 
[Initial] (ug/cm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification (ug/cm2): 

Transfer Coefficients 
Exprisure Potential 

Medium 
High 
Very High 

ETl:l from Mancozeb 
Home Gardener Post Application Cancer Risk 

37279 
Field/row crop, tall - East 
Field Corn, Sweetcorn 

1.2 

Grounaboom-Tomatos in FL(MRID 425602-01) 
Mancozeb ETU 

-0.085 -0.079 
6.29 0.02 
2.5 2.5 

0.02 0.01 

Transfer Coefficients cm2/hour Activities 
Used For RA Ranae 

Exposure Factors: 
Mancozeb Dermal Absorption Factor 
Mancozeb Conversion Factor to ETU 
ETU Dermal Absorption Factor 
Hours Worked per day 

400 418to1980 
1000 418 to 1980 
17000 6748 to 25254 

scoutiiig, we9di~ more mature/foliaged plants 
scouting, irrigation, weeding mature/full foliage plants 
sweetcorn hand harvest or detasseling 

0.01 
0.075 

0.26 
8 

Comments: Start applications when disease first appears and repeat at 4 to 7 day Intervals. PHI = 7 days for sweet corn and 40 days for field corn 
Can apply 12 pounds per season to field corn (east and west). Can apply 18 pounds per season (east) and 6 pounds per season (west) to sweet corn. 

DAT DFR LEVEL DOSE CANCER RISK 
u /cm2 m /k Ida 

Not Ad·usted Ad·usted For Rate Med Ex osure Hi h Ex osure VH Ex osure Med Ex osure Hi h Ex osure 
-0- 3.019 0.010 1.8E-005 4.SE-005 7.7E-004 2.1E-009 5.4E-009 
1 2.773 0.009 1.7E-005 4.2E-005 7.1E-004 2.0E-009 4.9E-009 
2 2.547 0.008 1.5E-005 3.9E-005 6.6E-004 1.8E-009 4.5E-009 
3 2.340 0.008 1.4E-005 3.6E-005 6.1E-004 1.7E-009 4.ZE-009 
4 2.149 0.007 1.3E-005 3.3E-005 5.6E-004 1.5E-009 3.9E-009 
5 1.974 0.006 1.2E-005 3.0E-005 5.1E-004 1.4E-009 3.SE-009 
6 1.813 0.006 1.1E-005 2.8E-005 4.7E-004 1.3E-009 3.3E-009 
7 1.665 0.006 1.0E-005 2.6E-005 4.4E-004 1.2E-009 3.0E-009 

VH Ex osure 
9.1E-008 
8.4E-008 
7.7E-008 
7.1E-008 
6.6E-008 
6.1E-008 
5.6E-008 
5.1E-008 
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Spreadsheet L4 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

ETU from Mancozeb 
Home Gardener Post Application Cancer Risk 
37279 
Cucurbit Vegetables - West 
Cantelope, cucumbers, squash, melons 

2.4 

DFR Data Summary Exposure Factors: 
S-ourcS: GrounbOom Tomatos in CA (MRID 449596-03) Mancozeb Dermal Absrirption-Factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.142 -0.163 ETU Dermal Absorption Factor 
[Initial] (ug/cm2); 6.77 0.01 Hours Worked per day · 
Study Application Rate (lb ai/A): 1.65 1.65 
Limit of Quantification (ug/cm2): 0.005 0.0025 

Transfer Coefficients 
Exposure Potential 

V0ry Low 
Low 
Medium 
High 
Very High 

Comments: 

uAT 

-(5 

[; Transfer Coefficients ( cm2/hour) I Activities 
Used For RA Rancie 
NIA -·--NIA 
500 486 to 2760 
1500 486 to 2760 
2500 486 to 2760 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation, scouting, weeding mature plants 
hand harvesting, pulling, leaf thinning, thinning, turning 
NIA 

Start applications when plants are in the two leaf stage and repeat at 7 to 1 O intervals. PHI = 5 days. 
Can apply 19.2 lbs ailacre per year ( 8 applications) 

DFR LEVELS(adjusted for rate) DOSE 
lua/cm2\ lma/kaldav\ 

Mancozeb I ETU Low Exposure 1 Medium E~sure 1 High Exp_osure Low.Exp@ure 
- - . 9:847 - -. -ITTl15 5.3E-005 HE-004 2.7E-004 6.3E-009 

a.ITT 
0.075 

0.26 
8 

Cancer Kisk 

I Medium.Exposure I 
1:9E-008 

Hiah Exoosure 
3.1E-ooa 
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Spreadsheet LS 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

ETU from Mancozeb 
Home Gardener Post Application Cancer Risk 
37279 
Cucurbit Vegetables - East 
Cantelope, cucumbers, squash, melons 
2.4 

DFR Data Summary ___ __ __Exgosure Factors: 
Source: ---~Oundb6om Tolllatos ill FL (MRlD 425602-01) Mallcozeb Oerrilal AbsOrj)tion !=8Ctor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semilog Regression: -0.085 -0.079 ETU Dermal Absorption Factor 
[Initial) (ugtcm2): 6.29 0.02 Hours Worked per day 
Study Application Rate (lb ai!A): 2.5 2.5 
limit of Quantification (ug/cm2}: 0.02 0.01 

Transfer Coefficients 
Exposure Potential 

Very Low 
Low 
Medium 
High 
Very High 

Comments: 

•AT 

0 

c rransrercoemaents (Cm271ioUr{- p:ctNitfes 
Used For RA Ran~e 
NIA--·~- - N/A 

500 486 to 2760 
1500 486 to 2760 
2500 486 to 2760 
NIA N/A 

N/A 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation, scouting, weeding mature plants 
hand harvesting, pulling, leaf thinning, thinning, turning 
N/A 

Start applications when plants are in the two leaf stage and repeat at 7 to 1 o intervals. PHI = 5 days. 
Can apply 19.2 lbs ai/acre per year ( 8 applications) 

DFR LEVELS(adjusted for rate) 
uq/cm2 

Mancozeb ETU 
6.038 0.019 

low Exposure 
4.6E-005 

DOSE 
ma/kg/da 

Medium Exposure 
1.4E-004 

Hiqh Exposure Low Exoosure 
2.3E-004 5.4E-009 

0.01 
0.075 

0.26 
8 

Cancer Risk 

MediuffiExposure 
cr6E-008 

Hiqh -Exoosure 
2.7E-008 
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I 

Spreadsheet LG 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

ETU from Mancozeb 
Home Gardener Post Application Cancer Risk 
37279 
Fruiting Vegetables - California 
Tomatoes 
1.6 

DFR Data Summary Exposure Factors: 
SoUrce: ·-- MRID 449596-03 (groundboom CA tomato data) Mancozeb Dermal Absorption Factor 
Chemical: Mancozeb ETU Mancozeb Conversion Factor to ETU 
Slope of Semifog Regression: -0.142 -0.163 ETU Dermal Absorption Factor 
[Initial} (ug/cm2): 6.77 0.01 Hours Worked per day 
Study Application Rate (lb al/A): 1.65 1.65 
Limit of Quantification (ug/cm2): 0.005 0.0025 

Transfer Coefficients 
Exposure Potential 

V0ry Low 
Low 
Medium 
High 
Very High 

Comments: 

DAT 

I lransreTCoefficients (cm2/hour) I Activities 
Used For RA Ranae 
NIA NIA 
500 486 to 2760 
700 TBD 
1 ooo 364 to 1908 
NIA NIA 

NIA 
Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 
hand haivesting, pruning, staking, tying 
NIA 

Start applications when seedlings emerge or transplants are set and repeat at 7 to 10 intervals throughout the season. PHI= 5 days 
Can apply 6.4 lbs ai/acre per year (4 applications) 

DFK LEVELS(adjusted for rate) DOSE 
{uQ/cm2) rmolkn/dav) 

0.01 
O.Q75 

0.26 
8 

Cancer Risk 

Mancozeb I ETU Low Exoosure I Medium Exoosure I Hinn Exoosure Low Exoosure I Medium Exoosure I 
n 0 

,...,.,,...,.. 
6.565 ",. .. ,. 0.010 3.6E=005 lLOE~05 7.1E-005 4:2E-009 1>9E-009 

Hiah Exoosure 
8.4E-009 
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Spreadsheet L7 

Chemical: 
Reason: 
Date: 
Transfer Coefficient Group: 
Specific Crop(s) Considered: 
Label Application Rate (lb ai/A): 

DFR Data Summary 
Source: 
Chemical: 
Slope of Semi!og Regression: 
[Initial] (uglcm2): 
Study Application Rate (lb ai/A): 
Limit of Quantification {ug/cm2): 

Transfer Coefficients 
txpoSure Potenfla! 

Very Low 
Low 
Medium 
High 
Very High 

ETU from Mancozeb 
Home Gardener Post Application Cancer Risk 

37279 
Fruiting Vegetables - Florida 
Tomatoes 
2.4 

MRID 425602-01 (1991 groundboom FL tomato data) 
Mancozeb ETU 

-0.085 -0.079 
6.29 0.02 
2.3 2.3 
0.02 0.01 

r Transfer Coefficients (cm2/hour) (Actlvffies 
Used For RA Ranae 
NIA ---- --- N7A NIA 

Exposure Factors: 
Mancozeb Dermal AbsOrption Factor 
Mancozeb Conversion Factor to ETU 
ETU Dermal Absorption Factor 
Hours Worked per day 

500 466 to 2760 
700 TBD 

Irrigation, scouting, thinning, weeding immature plants 
Irrigation and scouting mature plants 

1000 364 to 1906 hand harvesting, pruning, staking, tying 
NIA NIA NIA 

Comments: Start applications when seedlings emerge or transplants are set and repeat at 7 to 1 o intervals throughout the season. PHI = 5 days 
Can apply 16.8 lbs ai/acre per year (7 applications). 

DAT 

0 

DFR LEVELS (adjusted for rate) 
ua/cm2 

Mancozeb HU 
6.6 0.021 

Low Exposure 
5.0E-005 

llDSE 
ma/ka/da 

Medium Exposure 
6.9E-005 

Hioh Exposure 
9.9E-005 

Cancer-Risk 

Low Exposure Medium Exoosure 
S:!lE-009 8.2E-009 

O:Oi 
0.075 

0.26 
8 

fiiah Exposure 
1.2E-006 
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Appendix M - Mancozeb Residential Turf Post Application Risk Assessment 
Table M1: Input Values Using North Carolina TTR Data 2 

3 
Transferable Residue(% of Rate) For Object-lo-Mouth Ingestion Exposure Assessment: 20 4 
Label Application Rate (lb ai/A): 17.40 5 
Study Application Rate (lb ai/A): 16.10 6 
Limit of Quantification for Mancozeb(ug/cm2): 0.0043 7 
Transferable Residue(% of Rate) For Hand-to-Mouth Ingestion Exposure Assessment: 5 8 
Predicted Time (0) TTR For Hand-to-Mouth Ingestion Calculations (ug/cm2) based upon study rate: 9.03 9 
Predicted Time (O) TTR For Object-to-Mouth Ingestion Calculations (ug/cm2) based upon study rate:: 36.1 10 
Predicted Time (O) Total Deposition For Soil Ingestion Calculations (ug/cm2) based upon study rate: 180.6 11 
Transferable Residue(% of Study Rate) from TTR Study: 0.085 12 
TTR Data Source (MRID #): 449585-01 (NC Data) 13 
Slope of Semilog Regression: -0.233 14 
Initial TTR from Study (ug/cm2): 0.153 15 

16 
Adult Dermal Exposure Duration On Lawns (hr/day): 2 17 
Toddler Dermal Exposure Duration On Lawns (hr/day): 2 18 
Toddler Hand-to-Mouth Duration On Lawns (hr/day): 2 19 
Adult Dermal Exposure Duration While Golfing (hr/day): 4 20 

21 
Short-term Adult Dermal TC On Lawns (cm2/hr): 14500 22 
Short-term Toddler Dermal SOP TC On Lawns (cm2/hr): 5200 23 
Short-term Adult Dermal TC While Golfing (cm2/hr): 500 24 

25 
Toddler Hand Surface Area (cm21both hands): 20 26 
Toddler Short-Term Frequency of Hand-to-Mouth Events (events/hour): 20 27 
Object-to-Mouth Surface Area Contacted (cm2 mouthed): 25 28 
Soil Ingestion (mg soil ingested/day): 100 29 
Soil Density (cm3/gram): 0.67 30 
Saliva Extraction Factor(%): 50 31 

32 
Short/Intermediate-term Uncertainty Factor: 1000 39 
Short/Intermediate-term NOAEL (mg/kg/day): 9.24 40 
Source of Short-term NOAEL: 90 Day Oral Rat Study 41 
Adult Body Weight (kg): 70 42 
Toddler Body Weight (kg): 15 43 
Mancozeb Dermal Absorption (%): 1 44 

03/12103 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M2: Turf and Soil Residue Levels Using NC Data 

DAT TTRs for Dermal TTRs For HTM Ingestion TTRs For OTM Ingestion [Soil] For Ingestion 
(ug/cm2) (ug/cm2) (ug/cm2) (ppm) 

0 9.761 9.761 39.05 130.8 
1 7.733 7.733 30.93 103.6 
2 6.125 6.125 24.50 82.1 
3 4.852 4.852 19.41 65.0 
4 3.844 3.844 15.37 51.5 
5 3.045 3.045 12.18 40.8 
6 2.412 2.412 9.65 32.32 
7 1.911 1.911 7.64 25.60 
8 1.514 1.514 6.05 20.28 
9 1.199 1.199 4.80 16.07 
10 0.950 0.950 3.80 12.73 
11 0.752 0.752 3.01 10.08 
12 0.596 0.596 2.38 7.99 
13 0.472 0.472 1.89 6.33 
14 0.374 0.374 1.50 5.01 
15 0.296 0.296 1.18 3.97 
16 0.235 0.235 0.939 3.14 
17 0.186 0.186 0.744 2.49 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M3: Short-Term Adult Risk Values Using NC Data 

DAT TTRs for Dermal On Residential Turf 
(ug/cm2) Dose (mg/kg/day) MOEs 

0 9.76 4.04E-002 228 
1 7.73 3.20E-002 288 
2 6.13 2.54E-002 364 
3 4.85 2.01 E-002 460 
4 3.84 1.59E-002 580 
5 3.04 1.26E-002 733 
6 2.41 9.99E-003 925 
7 1.91 7.92E-003 1167 

While Golfing 
Dose (mg/kg/day) MOEs 

2.79E-003 3313 
2.21E-003 4182 
1. 75E-003 5280 
1.39E-003 6665 
1.10E-003 8414 
8.70E-004 10621 
6.89E-004 13408 
5.46E-004 16926 

03/12/03 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M4: Short-Term Toddler Dermal Risk Values Using NC data 

DAT On Residential Turf 
TTR (ug/cm2) Dose (mg/kg/day) MO Es 

0 9.761 6.77E-002 137 
1 7.733 5.36E-002 172 
2 6.125 4.25E-002 218 
3 4.852 3.36E-002 275 
4 3.844 2.66E-002 347 
5 3.045 2.11 E-002 438 
6 2.412 1.67E-002 553 
7 1.911 1.32E-002 698 
8 1.514 1 05E-002 881 
9 1.199 8.31E-003 1112 
10 0.950 6.58E-003 1403 
11 0.752 5.22E-003 1771 
12 0.596 4.13E-003 2236 
13 0.472 3.27E-003 2823 
14 0.374 2.59E-003 3564 
15 0.296 2.05E-003 4499 
16 0.235 1.63E-003 5679 
17 0.186 1.29E-003 7169 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M5: Short-Term Toddler Hand-to-Mouth Risk Values Using NC Data 

::c 
m 

DAT TTRs For HTM Ingestion 
c 

On Residential Turf ;:u 
(UG/CM2) Dose (mg/kg/day) MOE "' " 0 

0 9.761 
~ 

2.60E-001 35 a. 
1 7.733 2.06E-001 45 "' 0 
2 6.125 1.63E-001 57 "' 3 4.852 1.29E-001 71 

:::i -"' 4 3.844 1.02E-001 90 ~ 

5 3.045 8.12E-002 114 (/) 

"' 6 2.412 6.43E-002 144 ~ ;;;· 
7 1.911 5.10E-002 181 "' 8 1.514 4.04E-002 229 w 

"' 9 1.199 3.20E-002 289 ~ 

10 0.950 2.53E-002 365 (/) 

" 11 0.752 2.01E-002 461 ;;;· 
12 0.596 1.59E-002 581 :::i 

" 13 0.472 1.26E-002 734 "' 
14 0.374 9.97E-003 927 ;:u 

"' 15 0.296 7.90E-003 1170 < ;;;· 
16 0.235 6.26E-003 1477 :E 
17 0.186 4.96E-003 1864 "' ' ::!! 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M6: Short-Term Toddler Object-to-Mouth Risk Values Using NC Data 

::c 
m 
c 

DAT TTRs For OTM Ingestion On Residential Turf ;:u 
(ug/cm2) Dose (mg/kg/day) MO Es "' " 0 

39.05 6.51E-002 142 
~ 

0 a. 
1 3093 5.16E-002 179 "' 0 
2 24.50 4.08E-002 226 "' 3 19.41 3.23E-002 286 :::i -4 15.37 2.56E-002 361 "' ~ 
5 12.18 2.03E-002 455 (/) 

"' 6 9.65 1 61 E-002 575 ~ ;;;· 
7 7.64 1.27E-002 725 "' 8 6.05 1.01 E-002 916 w 

"' 9 4.80 7.99E-003 1156 ~ 

10 3.80 6.33E-003 1459 (/) 

" 11 3.01 5.02E-003 1842 ;;;· 
12 2.38 3.97E-003 2326 :::i 

" 13 1.89 3.15E-003 2936 "' 
14 1.50 2.49E-003 3706 ;:u 

"' 15 1.18 1.97E-003 4679 < 
16 0.94 1.56E-003 5906 

;;;· 
:E 

17 0.74 1.24E-003 7456 "' ' ::!! 
iii" 
;:u 
0 
CD 
CD 
CD 

"' CD 

' "lJ 

"' IC 

"' w 
CD 
~ 

0 ..... 
-!>-
w 
"' 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M7: Short-Term Toddler Soil Ingestion Risk Values Using NC Data 

::c 
m 

DAT [Soil] For Ingestion 
c 

On Residential Turf ;:u 
(ppm) Dose (mg/kg/day) MO Es "' " 0 

0 130.80 8.72E-004 10596 
~ a. 

1 103.62 6.91E-004 13376 "' 0 
2 82.08 5.47E-004 16886 "' 3 65.02 4.33E-004 21317 :::i -4 51.51 3.43E-004 26910 "' ~ 
5 40.80 2.72E-004 33970 (/) 

"' 6 32.32 2.15E-004 42883 ~ ;;;· 
7 25.60 1.71 E-004 54135 "' 8 20.28 1.35E-004 68339 w 

"' 9 16.07 1.07E-004 86270 ~ 

10 12.73 8.48E-005 108906 (/) 

" 11 10.08 6.72E-005 137481 ;;;· 
12 7.99 5.32E-005 173554 :::i 

" 13 6.33 4.22E-005 219091 "' 
14 5 01 3.34E-005 276576 ;:u 

"' 15 3.97 2.65E-005 349145 < 
16 3.14 2.10E-005 440754 

;;;· 
:E 

17 2.49 1.66E-005 556400 "' ' ::!! 
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;:u 
0 
CD 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M8: Short-Term AggregateToddler Risk Values Using NC Data 

::c 
m 
c 

DAT Short/Intermediate Term MOEs ;:u 
(days) "' " Dermal Hand-to-Mouth Object-to-Mouth Soil Ingestion Aggregate 0 

~ a. 
35.5 142 10596 23.5 

rn o 137 0 
1 172 44.8 179 13376 29.6 "' 2 218 56.6 226 16886 37.4 

:::i -"' 3 275 71.4 286 21317 47.2 ~ 

4 347 90.1 361 26910 59.6 (/) 

"' 5 438 113.8 455 33970 75.2 ~ ;;;· 
6 553 143.7 575 42883 94.9 rn 
7 698 181.4 725 54135 119.8 w 

"' 8 881 228.9 916 68339 151.3 ~ 

9 1112 289.0 1156 86270 191.0 (/) 

" 10 1403 364.8 1459 108906 241.1 ;;;· 
11 1771 460.6 1842 137481 304.3 :::i 

" 12 2236 581.4 2326 173554 384.2 "' 
13 2823 734.0 2936 219091 485.0 ;:u 

"' 14 3564 926.5 3706 276576 612.2 < 
15 4499 1169.6 4679 349145 772.9 

;;;· 
:E 

16 5679 1476.5 5906 440754 975.7 rn 
17 7169 1863.9 7456 556400 1231.7 ' ::!! 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M9: Input Values Using California TTR Data 

Transferable Residue (%of Rate) For Object-to-Mouth Ingestion Exposure Assessment: 
Label Application Rate (lb ail A): 
Study Application Rate (lb ai/A): 
Limit of Quantification for Mancozeb(ug/cm2): 
Transferable Residue (% of Rate) For Hand-to-Mouth Ingestion Exposure Assessment: 
Predicted Time (0) TTR For Hand-to-Mouth Ingestion Calculations (uglcm2) based upon study rate: 
Predicted Time (0) TTR For Object-to-Mouth Ingestion Calculations (ug/cm2) based upon study rate: 
Predicted Time (0) Total Deposition For Soil Ingestion Calculations (uglcm2) based upon study rate: 
Transferable Residue(% of Study Rate) from TTR Study: 
TTR Data Source (MRID #): 
Slope of Semilog Regression: 
Initial TTR from Study (ug/cm2): 

Adult Dermal Exposure Duration On Lawns (hr/day): 
Toddler Dermal Exposure Duration On Lawns (hr/day): 
Toddler Hand-to-Mouth Duration On Lawns (hr/day): 
Adult Dermal Exposure Duration While Golfing (hr/day): 

Short-term Adult Dermal TC On Lawns (cm21hr): 
Short-term Toddler Dermal SOP TC On Lawns (cm2/hr): 
Short-term Adult Dermal TC While Golfing (cm21hr): 

Toddler Hand Surface Area (cm2/both hands): 
Toddler Short-Term Frequency of Hand-to-Mouth Events (events/hour): 
Object-to-Mouth Surface Area Contacted (cm2 mouthed): 
Soil Ingestion (mg soil ingested/day): 
Soil Density (cm3/gram): 
Saliva Extraction Factor(%): 

Short/Intermediate-term Uncertainty Factor: 
Short/Intermediate-term NOAEL (mg/kg/day): 
Source of Short-term NOAEL: 
Adult Body Weight (kg): 
Toddler Body Weight (kg): 
Mancozeb Dermal Absorption (%): 

::c 
20 m 

17.40 
c 

11.30 
;:u 
"' 

0.0043 " 0 
5 

~ a. 
6.34 "' 
25.4 

0 
"' 126.8 :i -0.148 "' ~ 

449585-01 (/) 

"' -0.301 ~ 

0.188 
;;;· 
"' w 
"' 2 ~ 

2 (/) 

" 2 ;;;· 
4 :i 

" "' 
14500 ;:u 

"' 5200 < 
500 

;;;· 
:E 
"' 20 ' 

20 ::!! 
25 

iii" 

100 
;:u 
0 

0.67 
CD 
CD 

50 CD 

"' CD 

' 1000 "lJ 
9.24 "' IC 
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70 w 
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CD 
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""" w 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M10: Turf and Soil Residue Levels Using CA Data 

DAT TTRs for Dermal TTRs For HTM Ingestion TTRs For OTM Ingestion 
(ug/cm2) (ug/cm2) (ug/cm2) 

0 9.761 9.761 39.05 
1 7.224 7.224 28.90 
2 5.346 5.346 21.39 
3 3.957 3.957 15.83 
4 2.928 2.928 11. 71 
5 2.167 2.167 8.67 
6 1.604 1.604 6.42 
7 1.187 1.187 4.75 
8 0.878 0.878 3.51 
9 0.650 0.650 2.60 
10 0.481 0.481 1.92 
11 0.356 0.356 1.42 
12 0.264 0.264 1.05 
13 0.195 0.195 0.78 

[Soil] For Ingestion 
(ppm) 

130.8 
96.8 
71.6 
53.0 
39.2 
29.0 
21.5 
15.9 
11.8 
8.7 
6.4 
4.8 
3.5 
2.6 
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Mancozeb Residential Turf Post Application Risk As~essment 
Table M11: Short-Term Adult Risk Values Using CA Data 

DAT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

TTRs for Dermal 
(ug/cm2) 

9.76 
7.22 
5.35 
3.96 
2.93 
2.17 
1.60 
1.19 
0.88 
0.65 
0.48 
0.36 
0.26 
0.20 

On Residential Turf 
Dose (mg/kg/day) MOEs 

4.04E-002 228 
2.99E-002 309 
2.21E-002 417 
1.64E-002 564 
1.21 E-002 762 
8.98E-003 1029 
6.64E-003 1391 
4.92E-003 1879 
3.64E-003 2539 
2.69E-003 3431 
1.99E-003 4635 
1.48E-003 6263 
1.09E-003 8463 
8.08E-004 11435 

While Golfing 
Dose (mg/kg/day) 

2.79E-003 
2.06E-003 
1.53E-003 
1.13E-003 
8.37E-004 
6.19E-004 
4.58E-004 
3.39E-004 
2.51E-004 
1.86E-004 
1.37E-004 
1.02E-004 
7.53E-005 · 
5.57E-005 

MO Es 
3313 
4477 
6049 
8173 
11044 
14922 
20163 
27245 
36814 
49743 
67213 
90819 
122716 
165814 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M12: Short-Term Toddler Dermal Risk Values Using CA Data 

DAT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

TTR (ug/cm2) 
9.761 
7.224 
5.346 
3.957 
2.928 
2.167 
1.604 
1.187 
0.878 
0.650 
0.481 
0.356 
0.264 
0.195 

On Residential Turf 
Dose (mg/kg/day) MOEs 

6. 77E-002 137 
5.01 E-002 184 
3.71 E-002 249 
2. 74E-002 337 
2.03E-002 455 
1.50E-002 615 
1.11E-002 831 
8.23E-003 1123 
6.09E-003 1517 
4.51 E-003 2050 
3.34E-003 2770 
2.47E-003 3743 
1.83E-003 5057 
1.35E-003 6833 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M13: Short-Term Toddler Hand-to-Mouth Risk Values Using CA Data 

DAT TTRs For HTM Ingestion On Residential Turf 
(UG/CM2) Dose (mg/kg/day) MOE 

0 9.761 2.60E-001 35 
1 7.224 1.93E-001 48 
2 5.346 1.43E-001 65 
3 3.957 1.06E-001 88 
4 2.928 7.81E-002 118 
5 2.167 5.78E-002 160 
6 1.604 4.28E-002 216 
7 1.187 3.17E-002 292 
8 0.878 2.34E-002 394 
9 0.650 1.73E-002 533 
10 0.481 1.28E-002 720 
11 0.356 9.50E-003 973 
12 0.264 7.03E-003 1315 
13 0.195 5.20E-003 1777 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M14: Short-Term Toddler Object-to-Mouth Risk Values Using CA Data 

DAT TTRs For OTM Ingestion On Residential Turf 
(ug/cm2) Dose (mg/kg/day) MO Es 

0 39.05 6.51E-002 142 
1 28.90 4.82E-002 192 
2 21.39 3.56E-002 259 
3 15.83 2.64E-002 350 
4 11. 71 1.95E-002 473 
5 8.67 1.44E-002 640 
6 6.42 1.07E-002 864 
7 4.75 7.91E-003 1168 
8 3.51 5.86E-003 1578 
9 2.60 4.33E-003 2132 
10 1.92 3.21E-003 2881 
11 1.42 2.37E-003 3892 
12 1.05 1.76E-003 5259 
13 0.78 1.30E-003 7106 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M15: Short-Term Toddler Soil Ingestion Risk Values Using CA Data 

DAT [Soil] For Ingestion On Residential Turf 
(ppm) Dose (mg/kg/day) MO Es 

0 130.80 8.72E-004 10596 
1 96.80 6.45E-004 14318 
2 71.64 4.78E-004 19346 
3 53.02 3.53E-004 26141 
4 39.24 2.62E-004 35321 
5 29.04 1.94E-004 47726 
6 21.49 1.43E-004 64488 
7 15.91 1.06E-004 87137 
8 11.77 7.85E-005 117741 
9 8.71 5.81E-005 159093 
10 6.45 4.30E-005 214967 
11 4.77 3.18E-005 290466 
12 3.53 2.35E-005 392480 
13 2.61 1.74E-005 530323 
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Mancozeb Residential Turf Post Application Risk Assessment Using California TTR Data 
Table M16: Short-Term AggregateToddler Risk Values Using CA Data 

DAT Short/Intermediate Term MOEs 
(days) 

Dermal Hand-to-Mouth Object-to-Mouth Soil Ingestion 

0 137 35.5 142 10596 
1 184 48.0 192 14318 
2 249 64.8 259 19346 
3 337 87.6 350 26141 
4 455 118.3 473 35321 
5 615 159.9 640 47726 
6 831 216.0 864 64488 
7 1123 291.9 1168 87137 
8 1517 394.4 1578 117741 
9 2050 533.0 2132 159093 
10 2770 720.1 2881 214967 
11 3743 973.1 3892 290466 
12 5057 1314.8 5259 392480 
13 6833 1776.6 7106 530323 

Aggregate 

23.5 
31.7 
42.8 
57.9 
78.2 
105.6 
142.8 
192.9 
260.6 
352.2 
475.9 
643.0 
868.8 

1173.9 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M17: Input Values Using Pennsylvania TTR Data 

Transferable Residue (%of Rate) For Object-to-Mouth Ingestion Exposure Assessment: 
Label Application Rate (lb ail A): 
Study Application Rate (lb ai/A): 
Limit of Quantification for Mancozeb(ug/cm2): 
Transferable Residue(% of Rate) For Hand-to-Mouth Ingestion Exposure Assessment: 
Predicted Time (0) TTR For Hand-to-Mouth Ingestion Calculations (ug/cm2) based upon study rate: 
Predicted Time (0) TTR For Object-to-Mouth Ingestion Calculations (ug/cm2) based upon study rate:: 
Predicted Time (0) Total Deposition For Soil Ingestion Calculations (ug/cm2) based upon study rate: 
Transferable Residue(% of Study Rate) from TTR Study: 
TTR Data Source (MRID #): 
Slope of Semilog Regression·. 
Initial TTR from Study (ug/cm2): 

Adult Dermal Exposure Duration On Lawns (hr/day): 
Toddler Dermal Exposure Duration On Lawns (hr/day): 
Toddler Hand-to-Mouth Duration On Lawns (hr/day): 
Adult Dermal Exposure Duration While Golfing (hr/day): 

Short-term Adult Dermal TC On Lawns (cm2/hr): 
Short-term Toddler Dermal SOP TC On Lawns (cm2/hr): 
Short-term Adult Dermal TC While Golfing (cm2/hr): 

Toddler Hand Surface Area (cm2/both hands): 
Toddler Short-Term Frequency of Hand-to-Mouth Events (events/hour): 
Object-to-Mouth Surface Area Contacted (cm2 mouthed): 
Soil Ingestion (mg soil ingested/day): 
Soil Density (cm3/gram): 
Saliva Extraction Factor(%): 

Short/Intermediate-term Uncertainty Factor: 
Short/Intermediate-term NOAEL (mg/kg/day): 
Source of Short-term NOAEL: 
Adult Body Weight (kg): 
Toddler Body Weight (kg): 
Mancozeb Dermal Absorption (%): 

Row# 
2 
3 ::c 

20 4 m 
17.40 5 

c 
;:u 

10.50 6 "' 0.0043 7 " 0 
5 8 

~ a. 
5.89 9 "' 0 23.6 10 "' 117.8 11 ::i -0.066 12 "' ~ 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M18: Turf and Soil Residue Levels Using PA Data 

::c 
m 

TTRs for Dermal TTRs For HTM Ingestion TTRs For OTM Ingestion [Soil] For Ingestion 
c 

DAT ;:u 
(ug/cm2) (ug/cm2) (ug/cm2) (ppm) "' " 0 

0 9.761 9.761 3905 130.8 
~ a. 

1 8.788 8.788 35.15 117.8 "' 0 
2 7.912 7.912 31.65 106.0 "' 3 7.124 7.124 28.50 95.5 :::i -4 6.414 6.414 25.65 85.9 "' ~ 
5 5.774 5.774 23.10 77.4 (/) 

"' 6 5.199 5.199 20.80 69.7 ~ ;;;· 
7 4.681 4.681 18.72 62.7 "' 8 4.214 4.214 16.86 56.5 w 

"' 9 3.794 3.794 15.18 50.8 ~ 

10 3.416 3.416 13.66 45.8 (/) 

" 11 3.075 3.075 12.30 41.2 ;;;· 
12 2.769 2.769 11.08 37.1 :::i 

" 13 2.493 2.493 9.97 33.4 "' 
14 2.244 2.244 8.98 30. 1 ;:u 

"' 15 2.021 2 021 8.08 27.1 < 
16 1.819 1.819 7.28 24.4 

;;;· 
:E 

17 1.638 1.638 6.55 21.9 "' 18 1.475 1.475 5.90 19.8 ' 
19 1.328 1.328 5.31 17.8 ::!! 
20 1.195 1.195 4.78 16.0 iii' 

;:u 
21 1.076 1.076 4.30 14.4 0 
22 0.969 0.969 3.88 13.0 CD 

CD 
23 0.872 0.872 3.49 11.7 CD 

"' 24 0.785 0.785 3.14 10.5 CD 

0.707 0.707 2.83 ' 25 9.5 "lJ 
26 0.637 0.637 2.55 8.5 "' IC 
27 0.573 0.573 2.29 7.7 "' 28 0.516 0.516 2.06 6.9 "" 29 0.465 0.465 1.86 6.2 

0 
w 

30 0.418 0.418 1.67 5.6 0 ..... 
31 0.377 0.377 1.51 5.0 

"" 32 0.339 0.339 1.36 4.5 w 
"' 33 0.305 0.305 1.22 4.1 

34 0.275 0.275 1.10 3.7 
35 0.247 0.247 0.99 3.3 
36 0.223 0.223 0.89 3.0 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M19: Short-Term Adult Risk Values Using PA Data 

DAT TTRs for Dermal On Residential Turf 
(ug/cm2) Dose (mg/kg/day) MO Es 

0 9.76 4.04E-002 228 
1 8.79 3.64E-002 254 
2 7.91 3.28E-002 282 
3 7.12 2.95E-002 313 
4 6.41 2.66E-002 348 
5 5.77 2.39E-002 386 
6 5.20 2.15E-002 429 
7 4.68 1.94E-002 477 
8 4.21 1.75E-002 529 
9 3.79 1.57E-002 588 
10 3.42 1.42E-002 653 
11 3.08 1.27E-002 725 
12 2.77 1.15E-002 806 
13 2.49 1.03E-002 895 
14 2.24 9.30E-003 994 
15 2.02 8.37E-003 1104 

While Golfing 
Dose (mg/kg/day) 

2.79E-003 
2.51E-003 
2.26E-003 
2.04E-003 
1.83E-003 
1.65E-003 
1.49E-003 
1.34E-003 
1.20E-003 
1.08E-003 
9.76E-004 
8.79E-004 
7.91E-004 
7.12E-004 
6.41E-004 
5.77E-004 

MO Es 
33·13 
3680 
4087 
4540 
5042 
5601 
6221 
6909 
7674 
8524 
9468 
10516 
11680 
12973 
14409 
16004 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M20: Short-Term Toddler Dermal Risk Values Using PA Data 

::c 
m 

On Residential Turf 
c 

DAT ;:u 
TTR (ug/cm2) Dose (mg/kg/day) MO Es "' " 0 9.761 6.77E-002 137 0 

1 8.788 6.09E-002 152 
~ a. 

2 7.912 5.49E-002 168 "' 0 
3 7.124 4.94E-002 187 "' 4 6.414 4.45E-002 208 :::i -5 5.774 4.00E-002 231 "' ~ 
6 5.199 3.60E-002 256 (/) 

"' 7 4.681 3.25E-002 285 ~ ;;;· 
8 4.214 2.92E-002 316 "' 9 3.794 2.63E-002 351 w 

"' 10 3.416 2.37E-002 390 ~ 

11 3.075 2.13E-002 433 (/) 

" 12 2.769 1.92E-002 481 ;;;· 
13 2.493 1.73E-002 535 :::i 

" 14 2.244 1.56E-002 594 "' 
15 2.021 1.40E-002 660 ;:u 

"' 16 1.819 1.26E-002 733 < 
17 1.638 1.14E-002 814 

;;;· 
:E 18 1.475 1.02E-002 904 "' 19 1.328 9.21E-003 1004 ' 

20 1.195 8.29E-003 1115 ::!! 
21 1.076 7.46E-003 1238 in 

;:u 
22 0.969 6.72E-003 1375 0 
23 0.872 6.05E-003 1528 CD 

CD 
24 0.785 5.45E-003 1697 CD 

"' 25 0.707 4.90E-003 1885 CD 

26 0.637 4.41 E-003 2093 ' "lJ 
27 0.573 3.97E-003 2325 "' IC 
28 0.516 3.58E-003 2583 "' 29 0.465 3.22E-003 2868 "" 30 0.418 2.90E-003 3186 0 

"' 31 0.377 2.61E-003 3539 0 ..... 
32 0.339 2.35E-003 3930 

"" 33 0.305 2.12E-003 4366 w 
34 0.275 1.91E-003 4849 "' 
35 0.247 1.72E-003 5386 
36 0.223 1.54E-003 5982 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M21: Short-Term Toddler Hand-to-Mouth Risk Values Using PA Data 

::c 
m 

DAT TTRs For HTM Ingestion On Residential Turf 
c 
;:u 

(UG/CM2) Dose (mg/kg/day) MOE "' " 0 
0 9.761 2.60E-001 35 

~ a. 
1 8.788 2.34E-001 39 "' 0 2 7.912 2.11 E-001 44 "' 3 7.124 1.90E-001 49 :::i -4 6.414 1.71 E-001 54 "' ~ 
5 5.774 1.54E-001 60 (/) 

"' 6 5.199 1.39E-001 67 ~ ;;;· 
7 4.681 1.25E-001 74 "' 8 4.214 1.12E-001 82 w 

"' 9 3.794 .1.01 E-001 91 ~ 

10 3.416 9.11 E-002 101 (/) 

" 11 3.075 8.20E-002 113 ;;;· 
12 2.769 7.38E-002 125 :::i 

" 13 2.493 6.65E-002 139 "' 
14 2.244 5.99E-002 154 ;:u 

"' 15 2.021 5.39E-002 171 < 
16 1.819 4.85E-002 190 

;;;· 
:E 

17 1.638 4.37E-002 212 "' 18 1.475 3.93E-002 235 ' 
19 1.328 3.54E-002 261 ::!! 
20 1.195 3.19E-002 290 

iO 
;:u 

21 1.076 2.87E-002 322 0 

22 0.969 2.58E-002 358 
CD 
CD 

23 0.872 2.33E-002 397 CD 

"' 24 0.785 2.09E-002 441 CD 

' 25 0.707 1.89E-002 490 "lJ 
26 0.637 1.70E-002 544 "' IC 
27 0.573 1.53E-002 605 "' 
28 0.516 1.38E-002 671 -!>-

29 0.465 1.24E-002 746 
0 

"' 30 0.418 1.12E-002 828 0 ..... 
31 0.377 1.00E-002 920 -!>-
32 0.339 9.04E-003 1022 w 

"' 33 0.305 8.14E-003 1135 
34 0.275 7.33E-003 1261 
35 0.247 6.60E-003 1400 
36 0.223 5.94E-003 1555 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M22: Short-Term Toddler Object-to-Mouth Risk Values Using PA Data 

::c 
m 
c 

DAT TTRs For OTM Ingestion On Residential Turf ;:u 
(ug/cm2) Dose (mg/kg/day) MO Es "' " 0 

~ 

0 39.05 6.51E-002 142 a. 
"' 1 35.15 5.86E-002 158 0 

2 31.65 5.27E-002 175 "' :::i 
3 28.50 4.75E-002 195 -"' 4 25.65 4.28E-002 216 ~ 

(/) 
5 23.10 3.85E-002 240 "' 20.80 3.47E-002 267 

~ 

6 ;;;· 
7 18.72 3.12E-002 296 "' 
8 16.86 2.81E-002 329 w 

"' 9 15.18 2.53E-002 365 ~ 

(/) 
10 13.66 2.28E-002 406 " 11 12.30 2.05E-002 451 ;;;· 

:::i 
12 11.08 1.85E-002 501 " 13 9.97 1.66E-002 556 "' ;:u 
14 8.98 1.50E-002 618 "' 15 8.08 1.35E-002 686 < ;;;· 
16 7.28 1.21 E-002 762 :E 
17 6.55 1.09E-002 846 "' ' 18 5.90 9.83E-003 940 ::!! 
19 5.31 8.85E-003 1044 iii" 
20 4.78 7.97E-003 1159 ;:u 
21 4.30 7.17E-003 1288 0 

CD 
22 3.88 6.46E-003 1430 CD 

CD 
23 3.49 5.82E-003 1589 "' CD 24 3.14 5.24E-003 1765 ' 25 2.83 4.71 E-003 1960 "lJ 
26 2.55 4.24E-003 2177 "' IC 
27 2.29 3.82E-003 2418 "' 
28 2.06 3.44E-003 2686 ""' 0 
29 1.86 3.10E-003 2983 .... 
30 1.67 2.79E-003 3313 0 ..... 
31 1.51 2.51E-003 3680 

""' 32 1.36 2.26E-003 4088 w 
"' 33 1.22 2.04E-003 4540 

34 1.10 1.83E-003 5043 
35 0.99 1.65E-003 5601 
36 0.89 1.49E-003 6221 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M24: Short-Term AggregateToddler Risk Values Using PA Data 

::c 
m 

DAT Short/Intermediate T errn MO Es 
c 
;:u 

(days) "' Dermal Hand-to-Mouth Object-to-Mouth Soil Ingestion Aggregate " 0 
~ a. 

0 137 35.5 142 10596 23.5 "' 0 1 152 39.4 158 11769 26.1 "' 2 168 43.8 175 13072 28.9 :::i -3 187 48.6 195 14519 32.1 "' ~ 
4 208 54.0 216 16127 35.7 (/) 

"' 5 231 60.0 240 17912 39.7 ~ ;;;· 
6 256 66.6 267 19895 44.0 "' 7 285 74.0 296 22098 48.9 w 

"' 8 316 82.2 329 24544 54.3 ~ 

9 351 91.3 365 27262 60.3 (/) 

" 10 390 101.4 406 30280 67.0 ;;;· 
11 433 112.7 451 33632 74.4 :::i 

" 12 481 125.1 501 37356 82.7 "' 
13 535 139.0 556 41491 91.8 ;:u 

"' 14 594 154.4 618 46085 102.0 < 
15 660 171.5 686 51187 113.3 

;;;· 
:E 16 733 190.5 762 56854 125.9 "' 17 814 211.5 846 63148 139.8 ' 

18 904 235.0 940 70140 155.3 ::!! 
19 1004 261.0 1044 77905 172.5 iii" 

;:u 
20 1115 289.9 1159 86530 191.5 0 
21 1238 322.0 1288 96109 212.8 CD 

CD 
22 1375 357.6 1430 106750 236.3 CD 

"' 23 1528 397.2 1589 118568 262.5 CD 

24 1697 441.2 1765 131695 291.5 ' "lJ 
25 1885 490.0 1960 146275 323.8 "' IC 
26 2093 544.3 2177 162469 359.6 "' 27 2325 604.5 2418 180456 399.5 ""' 28 2583 671.5 2686 200434 443.7 0 

co 
29 2868 745.8 2983 222625 492.8 0 ..... 
30 3186 828.4 3313 247271 547.4 

""' 31 3539 920.1 3680 274647 608.0 w 
32 3930 1021.9 4088 305053 a-,r:: ,., "' Vfi.J.V 

33 4366 1135.1 4540 338826 750.0 
34 4849 1260.7 5043 376338 833.1 
35 5386 1400.3 5601 418002 925.3 
36 5982 1555.3 6221 464279 1027.7 
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Mancozeb Residential Turf Post Application Risk Assessment 
Table M23: Short-Term Toddler Soil Ingestion Risk Values Using PA Data 

::c 
m 
c 

DAT [Soil] For Ingestion On Residential Turf ;:u 
(ppm) Dose (mg/kg/day) MO Es "' " 0 

~ 

0 130.80 8.72E-004 10596 a. 
"' 1 117.76 7.85E-004 11769 0 

2 106.03 7.07E-004 13072 "' :::i 
3 95.46 6.36E-004 14519 -"' 4 85.94 5.73E-004 16127 ~ 

(/) 
5 77.38 5.16E-004 17912 "' 4.64E-004 19895 

~ 

6 69.66 ;;;· 
7 62.72 4.18E-004 22098 "' 
8 56.47 3.76E-004 24544 w 

"' 9 50.84 3.39E-004 27262 
~ 

(/) 
10 45.77 3.05E-004 30280 " 11 41.21 2.75E-004 33632 ;;;· 

:::i 
12 37.10 2.47E-004 37356 " 13 33.40 2.23E-004 41491 "' ;:u 
14 30.07 2.00E-004 46085 "' 15 27.08 1.81 E-004 51187 < ;;;· 
16 24.38 1.63E-004 56854 :E 
17 21.95 1.46E-004 63148 "' ' 18 19.76 1.32E-004 70140 ::!! 
19 17.79 1.19E-004 77905 iii" 
20 16.02 1.07E-004 86530 ;:u 
21 14.42 9.61E-005 96109 0 

CD 
22 12.98 8.66E-005 106750 CD 

CD 
23 11.69 7.79E-005 118568 "' CD 
24 10.52 7.02E-005 131695 ' 25 9.48 6.32E-005 146275 "lJ 

"' 26 8.53 5.69E-005 162469 IC 

27 7.68 5.12E-005 180456 "' 
28 6.91 4.61E-005 200434 ""' 0 
29 6.23 4.15E-005 222625 CD 

0 30 5.61 3.74E-005 247271 ..... 
31 5.05 3.36E-005 274647 ""' 32 4.54 3.03E-005 305053 w 

"' 33 4.09 2.73E-005 338826 
34 3.68 2.46E-005 376338 
35 3.32 2.21E-005 418002 
36 2.99 1.99E-005 464279 
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Appendix N • ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N2: Turf and Soil Residue Levels Using NC Data 

I DA Tl_ TTRs.~r De. '.~I Exposure 1-. TT·R. s for HT~ngestion . I _:TTR. •. lo. r 0. Ti{\ng.esl.ion -. I -. [Soil.) toifiiliestion -~~. r (UG/~2) (ul)ic'/'2) I - (ug/~) ! (4m) 
I
:_-_ Ma_l!_.co~. b· 1-r--~TU ---=t Manc.oze!!_ -

1

_.--.E. T.U ---f _MancOz~b---1.-.ET·U-. I Manc.-oze?. _ . .ETU. -
0 9.76 0.0595 . 9.76 . 0.0595 -1- 39.05 . 0.238 130.8 0.798 _j 

1

_::1_1·_-1.13_- _0.0412 _--r. ~1.13.~1-0.0412._1 _30.93-._[__o_.18·9- t-1o3,6--L~ o.632__. -. I 
~ J_ _ 6.1_3_ -1- o 037_±_ -_l _ 6.1 :J__ _ ..OC037i_ _ 24.50 _ OJ__49 - I _82.1__ 0.501 _j 

1-~-1 -~~~-::__.T_ %.~~;~ -+ -.~.~~ -i -~~~;~. ~- ~;~; __ l .. · ~6~}--_·1'- ~~.~.- 1-.-~~~~-j 
· s ---i _ 3.G4 1- 0.0186 3.o4 ----1 0.0186 + 12.18 _c 0.014 40.8 +- 0.249 I 
l-~ ~ ;~t T ~.~~;; 1----. ~.~~- -f ~~~;; --·L· -~-~~ . --1· -~~~~ -i--;~~ -.-1· -K~;~-1 

8 I_ 1_Ji1 _ _J 0.0092 I_ 1.51 - I 0.0092 _6.05_ ~ 0.037 L_20]_ -- 0124 I 
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Appendix N - ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N1: Input Values 

TTR ('>/o of Rate) For Object-to-Mouth Ingestion Exposure Assessment: 
Label Application Rate (lb ai/acre) 
Study Application Rate (lb ail A in MRID 449585-01 ): 
Limit of Quantification for Mancozeb in above MR!D (ug/cm2): 
Limit of Quantification for ETU in above MRID (ug/cm2): 
Mancozeb TTR (0/o of Rate) For Hand-to-Mouth Ingestion Exposure Assessment: 
Predicted Time (0) Mancozeb TTR For Hand-to-Mouth Ingestion Cafculations (ug/cm2} based upon label rate: 
Predicted Time (0) Mancozeb TTR For Object-to-Mouth Ingestion Calculations (ug/cm2) based upon label rate: 
Predicted Time (0) Mancozeb Total Deposition For Soil Ingestion Calculations (ug/cm2) based upon label rate: 
Mancozeb Transferable Residue (o/o of Study Rate) From TTR Study: 
TTR Data Source: 
Slope of Semi!og Regression for Mancozeb; (NC Site) 
Slope of Semilog Regression for Mancozeb: (CA Site) 
Slope of Semi1og Regression for Mancozeb: (PA Site) 
Initial Mancozeb TTR (ug/cm2): 
Maximum ETU TTR (uglcm2) 
Average (n=12) Percent Mancozeb that formed ETU (from Apple, Grape and Tomato DFR Studies) 

Adult Dermal Exposure Duration On Lawns (hr/day): 
Toddler Dermal Exposure Duration On Lawns (hr/day): 
Toddler Hand-to-Mouth Duration On Lawns (hr/day): 
Adult Dermal Exposure Duration While Golfing (hr/day): 

·Short-term Adult Dermal TC On Lawns (cm2/hr): 
Short-term Toddler Dermal SOP TC On Lawns (cm2/hr): 
Short-term Aduft Oermaf TC While Golfing (cm2/hr): 
Intermediate-term Adult Dermal TC On Lawns (cm2/hr): 
Intermediate-term Adult Dermal TC While Golfing (cm2/hr): 

Toddler Hand Surface Area (cm2/both hands): 
Toddler Short-Term Frequency of Hand-to-Mouth Events {events/hour): 
Object-to-Mouth Surface Area Contacted (cm2 mouthed): 
Soil Ingestion (mg soil ingested/day): 
Soil Density (cm3/gram): 
Saliva Extraction Factor(%>): 

Activity Duration (yrs): 
Lifetime (yr): 

Short-term Uncertainty Factor: 
Short-term NOAEL for Adults (mg/kg/day): 
Short-term NOAEL for Toddlers (mg/kg/day): 
Adult Body Weight for Non-Cancer Calculations (kg) : 
Adult Body Weight for Cancer Calculations (kg) : 
Toddler Body Weight (kg): 
Mancozeb Dermal Absorbtion (o/o): 
ETU Dermal Absorbtion (0/o): 
Mancozeb Metabolic Conversion to ETU (0/o) 
QF (mglkg/day)-1: 

20 4 
17.40 5 

10.5 to 16.1 6 
0.0043 7 
0.0018 8 

5 9 
9.76 10 
39.05 11 
195.23 12 

0.066 to 0.15 13 
449585-01 14 

-0.233 15 
-0.301 16 
-0.105 17 

0.077 to 0.19 18 
0.0009to 0.020 19 

0.61 20 
21 

2 22 
2 23 
2 24 
4 25 

26 
14500 27 
5200 28 
500 29 

7300 30 
250 31 

32 
20 33 
20 34 
25 35 
100 36 
0.67 37 
50 38 

39 
50 40 
70 41 

42 
1000 43 

5 44 
7 45 

60 47 
70 48 
15 49 
1 50 

0.26 51 
7.5 52 

0.0601 53 
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Appendix N - ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N4: Adult Typical Activity Cancer Risk Values Using NC Data 

I DATt- - - rrR - - I - - Dermal Exposure On residential Turf - - ~~ - - ~malExposure Whfe Playing Golf - - ·1 

I
- IVIBncozeD - ETU- r czmo- I -cancer RiSk Per TOfAnnoarExposureDays LADO- I Cancer""RISk Per #""OfMnoarExposurenaysl 

I I 
\ (mg/kg/day) I Annual Day of at 10X10-6 (Note 1 (mg/kg/day) Annual Day of at 10X10-6 (Note 2)1 

I Exposure I ) I Exposure , 

!_o .. i-_9:i6:__ ~l::_-oJJ.595_-19.31E-0061_ - 5_59E:(l07_ - - - - 18_ - - - _t-6~7E-00. 7.- I_ - _3 83E-00!_ -1- -. --26_ - ---1 
I 1 7.73 0.0472 7 37E-006 4 43E-007 i 2 3 I 5 05E-007 l 3 03E-008 33 
- 2 ~ - 6:13 - 1 0:0374 1 584E-006J- 3.51E-oo7 -r zll - 4.00E-007--i --2.40E-068 -~ - - 42 -- -

~-3_ I ~ {85. - - ~62~ --i 4~3E.:l506 - -.2.7.8E.-007 - -~.·1 - - 3li ·1' -3.17. E.-001j - -1.90E-008 -.-· ~- ~ .. 53 - ~- '1 
4_ I - 3,_84 __ _J 0.0234 _ _I 3.66E-006 j_ __ 2.20E-007 - - -- 4.5 - _2.51~-007_ I 1.51E-Q()8 -- I -- - 66 -- -- -

Note 1 - This means that residents w\I\ have a cancer risk of 1.0 x 10-6 if they have 1.8 days per year of DAT zero dermal exposure to treated turf for 50 y~ars. 
Note 1 - This means that residents will have a cancer risk of 1.0 x 10-6 if they play golf 26 days per year on DAT zero treated turf for 50 years. 
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Appendix N - ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N3: Short-Term Adult Risk Values Using NC Data 

1

1~DATJ ~!~~~·.' b00
'f_ ai~E.P~~"_'~ I --.ET .. u~oo~~-~;;~:~~~-\Tu-frf MOEs-i 

0 _J_ 9.76 -I 0.0595 l 0.01102 454 

i = ~ -f_ 3;i}_ -L ~~~~t -:-{ -_ ~ g~~;~ - -+ ~~~ . f_ 
3 4.85 I 0.0296 0.00548 _L 911_ I 

------,-___ _ While Golf!ng_-!- _ 
ETU Dose_ (mg/kg/day).. t·. MOEs 

0.00076 6578 
-- 0.00060 - . 8364 

0.00048 i-_1_048:3_ 
0.00038 13234 
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Appendix N - ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table NG: Short-Term Toddler Hand-to-Mouth (HTM) Risk Values Using NC Data 

DATT - -tTRsf%~/:~79estion - l _:::-ET~i~::sidellalTurTu- ··=' 
_ .[_ Mancozeb 1' =::- ETU =- ' . Jmg/kg!dayL , _ MOE _ I 
0 j 9 76 0 0595 t 0.0196 ' 357 

_1 :-- - - I_ 73 -- -1 --0 _{)_472-=- _t _(l.01!j5 \_- ±51 - ·11 

2 6.13 0.0374 t 0.0123 569 

!_1_+_::_~~~--~_-gg~~- ::"_:-gg~; = _t- -~6L -1 
, 5 'i 3.04 ·

1 
0.0186 I 0.0061 1145 t 6= '= =2.41 = - _0.0147 - ._:::-· ~0048 =t =1445 =1 

7 I 1.91 t- 0.0117 I 0.0038 ' 1824 
if - - 1:51 . ' 0.0092 - - 0:0030 - i 2303 ·- ' 
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Appendix N - ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N5: Short-Term Toddler Dermal Risk Values Using NC Data 

DAT J- TTR (~g/cm2f- I ETU Dose '. ETU 
__ _ _Mancozeb-+-ETU_:__j__ (mg/kg/da}i_ M_ OE 

0 . 9.76 _j 0.0595 ' 0.0158 443 r j
1

_- -~ ;~ --+' __ g gf;~ -=J g g~~~ =r_ . - ?~~ 
3 4.85 0.0296 · 0.0019 T 891 

L 4 _ i _ 38-4 I _o_ ,0234 j o.oo_ 62 :!: 112_4 
I 5 3.04 --r 0.0186 ·. 0.0049 I 1419 

I~- t~ i~ ~~;-- 1~g}~; 1 :gg~~ I:_ ~~~f~ 
8 1.51 , 0.0092 I 0.0025 . 2a56 
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Appendix N - ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table NS: Short-Term Toddler Soil Ingestion Risk Values Using NC Data 

DAT f- [ _::::[Soil] f~Jn~stio_I! =- =-I _:::: Dn Resi~tial Turf _ 
I \p~m) 1 ETU Dose ~ ETU J _ -1 =- Mancozeb - I- ::- EIU _:::: _ Lmg/kg/da~l _nnoi:_ 

0 130 8 0.798 t 7 07E-005 98981 
, 1_- - _--103.6_- _

1 

- Q_632_- __ 5.6oE_:oo_r;- _I _ _1249_!;2 _-] 
, 2_ r 8~.1 _ _(),501 __ _ 4.44E-OQ5 1 __ 157737 

3 ' 65.0 0.397 I 3.52E-005 199124 { r r ~Ts --=1 _D314 --= 2 ~-ods I -251_3_70 
5 40.8 ' 0.249 I 2.21E-005 317325 

t 6:: 1-= :: 3~3 ~· 0}_97 _ -= :::_1.?5~,oos_ j 406585 
7 ' 25.6 0.156 I 1.38E-005 ' 505692 
s T 20_3__ - i 0.124 -- noE-oos -1 --- 638376 -
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Appendix N - ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N7: Short-Term Toddler Object-to-Mouth {OTM) Risk Values Using NC Data 

r DAT-r -- TTRs for OTM Ingestion 
, (ug/cm2) 

l__ J Mancozeb- C ---~TU_ 
. 0 39.05 ' 0.238 
1 · _1 L_ - _3093 - _ r_ -°'-189 

2 24.50 . 0.149 
_ 3 t ::--1941 ~I ~-- ~11a 

4 15.37 -j 0.094 
5 1-=- !'!.18- - -- 0.074 
6 - 9.65 t 0.059 :- _7_-L_- 1.64_ _ 0.047 
8 I . 6.05 0.037 

1 ~~Tt.1%-~:eesideftial Tu~T~--
_-j· _ __(m_ g/k-g/day)_

1 

___ MO_i;_ 
0.00528 1326 -t --0.00418 - . - 1674 
~0033T I -2114 

0.00208 3368 

J 
j 

t _Q002-62 +--' __ 2668_ 

- I:=: ~~~l~~-=- - ~~~~ -=._ I 
- , - 0.00103 - r- 6776 - . 

I o:oooa2- --1 a554- ! 
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Appendix N - ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N10: Turf and Soil Residue Levels Using CA Data 

TTR Values Used for Non-Cancer Risk Assessment 

' -
f 
r 

__ DAT i-=TR~tor1~f,~~1>X:°""!"- f.:-T~sf~~~:~~ge~tion_\:::: TT~st°(~~~}lge=on :-_ T :-: ~oil]T;J~~stfo~- = \ 
_ -~ Mancozeb __ _§TU_ 1--- M~!!_coz~_b __ : _ETU ____ : ____ Mancozt:!_~ --~ ~IU __ I __ Ma_l!£oze~_ j_ ~TU 

o .f 9 16 _o 059.5 :- __ 916___ _ 1 OJl595__ I ~9 o _ ,o_238 1_30 8 _ ~80 _ 'I 

1 _ ~ -- _I22 _().0441_ I__ J.22 I '"_0441 ___ ' ~8.9 ·- _OJ76 ----1 _!)6.8 _j °'59 - ' 
2 ~ 5.35 0.0326 1 5.35 , 0 0326 21.4 0.130 71.6 I 0.44 . 

1 

3 _: __ -- _3.96. 0,0~_41 ___ -
1 

_ -3.96. _I 00241 J_-- 15.8- 1 O:o~-j- -53,o_ -

1

, ___ o.32- 1 

4 'I 2.93 0.0179 2.93 . 0.0179 11.7 I 0 071 39.2 0.24 I 

~ = 1.:: _ - l~6_-_ J*6~r=t-Ji6 = __ J=~~6~~ ~ -- ~.~ =- F ~-~~--- --1 _ ~~~- ___ f -~;L~ 
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Appendix N - ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N9: Short-Term AggregateToddler Risk Values Using NC Data 

-DAT--C = -::::_ -_ -_ -::::_ ::::_ _:::_short-ter~l\nOEs _ _ _ _ __ 1 
[ (d_ays) .

1 

_Dermal ___ 1

1 

_!:!and-to-Mouth _ r ___ Obje~t-t~-M_out~I S~ngestion t Aggregat!__-1_ 
o 443 357 i 1326 I 98981 172 
1- -- - 559 - -- 451 - :- -1674-- --- ' 124952- -- 217 --

I_ 21- ms_ -J-_ 569--1- ~14 -+· _ 157737_ f_ 274 - J 
I 3 891 ± 718 ' 2668 ' 199124 345 I 
.--. 4 j: _1124 - - ::::_ 907 =- 1= 3368 -+--- 251370_ I::::_ 436 ::::_, 

5 1419 ·1 1145 4252 317325 ' 551 

~- 1-::: ~~~~ -=- -=- ; :i~ --:1 ~~~ - - I = ~~~~~~ J - ~~; 
8- I_ -:_285_6_ -J- 2303 - 1 8554 - ' -638376 -T 1108 
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Appendix N "ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N12: Adult Typical Activity Cancer Risk Values Using CA Data 

·-DAT 1-
1 

1 - 1 
• - 2 
c 3 

-4 
5 

1- -- -- ffR_ -- -- 1
- -- DermaiE.~posure On Resid&ntialTurf- - - Dermal Exposure While Pl,yinQGolf - J 

-1- rvranCOzeOT ---"ETlT hADIT (mg?kg/ffily 1 ·---cancer RiSKPefT "/fDf Mnuar t o:mo (mg/Kg/day-[ Cancer RfSk Per if OfAnnuaT 

I
. I ) Annual Day of \ Exposure Days at } Annual Day of Exposure Days at I 

[ [ I Exposure \~~~~)6 I ' Exposure 

1 

\~~~g)6 

i ]l76 ± o:Os9s_:_: 9.:JlE-OQB ~-1 _s.59~001 I= 1.a=: ___ 
1 

_6.37E-Oo7_ I - 3 83E-o_Q8 _.=; = 26 -= I 
7.22 0.0441 6.89E-006 . 4.14E-007 I 2.4 _J 4.72E-007 i . 2.B4E-008 I 35 

~ i~~ tgg~~r: -~;~:~: ~r t.~~~~g~- '-= -~.~- -_ ti~~g~ · --~~~~:g~ --- = ~f = 1 

[ 2.93- to.(}119:= 
1 

_::2.i~E-OQ6 :1 :J.6BE:_007- I- 6.o- -I 1.91E-Oo7-- 1- 1.15E-oo8 ~ _::: 87 = I 
Note 1 - This means that residents will have a cancer risk of 1.0 x 10-6 if they have 1.8 days per year of DAT zero dermal exposure to treated turf for 50 ·years. 
Note 2 - This means that residents wm have a cancer risk of 1.0 x 10-6 if they play golf 26 days per year on DAT z.ero treated turf for 50 years. 
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Appendix N ~ ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N11: Short· Term Adult Risk Values Using CA Data 

=DAT= 1-=- Manilozeb -= '. 
__ ---'· IVl!incozeb I_ ETU -~ 

o I 9.76 1 o.osgs 
-:J =:_ -:=7.22 _ 1 o.0441 =~ 

2 I 5.35 -i- 0.0326 

3 == :r96 = I 0.02-11 r-

---- --;J -- -,- - -- ---· 
On Residential T "."'\rf __ _ . While Golfing ;I 

e:ru o~s;1(~~/kg/cl_ayfj -~~:· I E:_TU o~s~ob~~/kg/d•YT_ :s~~· 

-:: ~ ~g~~ = -I ~~~ -i -= -K~~~~~ _:::_ = I i8Jo~9o:: I 
0.00447- - _L 1119 _L 0.00031_ t 16228 J 
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Appendix N ~ ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N14: Short-Term Toddler Hand-to-Mouth (HTM) Risk Values Using CA Data 

' - DAT '. -- -~~~:;~- --

C-- _ _ ~ancozeb I -=Erl) 
1 _ 1 9.76 . o.0595 

r -I -=-1=-~;~ =T ~~;~ 
]-- _4 _ I _ 3.96 _(),0241 
c _5 - 1- 2.93 - _o.0179 

I -? - 1- ~i6- gg~~ 
- -- -

'.~-- _Qn Reside]tial _!i)rf -~- I 
~ ETU Dose • ETU 
r (mglkgl_-day)_I __ MOE_ I 
1- 0.0196 - 357 

+- ~~~~- ::T -~~=-1 
0.0079 --1 881 

+ ~gg~- - ~r~;~-=-
-r _Q.0032 -1. 2173 
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Appendix N - ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N13: Short-Term Toddler Dermal Risk Values Using CA Data 

DAT 1- TTR (u"f"cm2) -: ETU Dose r· ETU 
_ _ .

1 

Manco. zeb _ - ETU --f (mg/kg/day) 

1
__ MOE 

1 9.76 0.0595 ! 0 0158 443 

i _-;_ = i--~ ;~ _+=g~~~i~ ~g~~i __ f :~-
r 4 f- 3 96 -1 o 0241 I 0.0064 1092 

/ ___ f=_ I ~;~ =1 g~;~- I -=-~~g:l -=:-_I -i4~! 
I 1 _ 1.6_D_ l_ o.0098 0.0026 t 26_95 
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Appendix N ~ ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N16: Short-Term Toddler Soil Ingestion Risk Values Using CA Data 

:- D~ fr ;~~0;1~~lili)e~~9~··i ~;~~~~;~J'tia~:.:11-: 
2 96 8 0 591 5.23E-005 133744 . 
3 - - 71.6- - o.437 . 3.87E-oo5 - 1aoY16 -~] 

~ c 

4 .= t _53.o . :f 0-:323 -~··l 2,87E~D5 =1·· 2441a5.=, 
5 ' 39.2 -t 0.239 2.12E-005 329945 1 

l -I = ~t~ . F~ ~~; ± ~ ;~~:~~; r-:6~~~; J 
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Appendix N - ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N15: Short-Term Toddler Object-to~Mouth (OTM) Risk Values Using CA Data 

DAT I -- ~~;/~:;~_ -I ~u ~~=~de1tial t~i-= 
~Mancozebf· ETU J-< ... mglkglday.LI MOE 

f 1__ +-. 39 .. 05 -. o._238_ _ __ 0.005. 28 _ .. 1326 
. 2 I 28.90 . 0.176 0.00391 I 1792 

I 
-.3 .. =i 21.3.9~ 0 .. 130 ::~I O:oo.289 ____ 2422 I' 

4 15.83 . 0.097 . 0.00214 . 3272 

1::- l- -t ~1:11 1: ~~~ 1- ~~~~;~--- I -]~!~::I 
7 -'-- 6.42 _l_ O.o:J9 L_ 0.00087 I 8072 . 
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Appendix N ~ ETU from Mancozab Residential Turf Post Application Risk Assessment 
Table N18: Turf and Soil Residue Levels Using PA Data 

1::: o£T ::1 _::-rrRs fo'<~~rn~fpos~re ' _::-nRsl%~1'!r••tiOn - I :::rrRs f~:,~t'!11gesi\on --.,
1 

.=-.. · 1~iiJ.~~g.)~stion -\. 
I o --1--- Ma;~~zeb j1-=o~~~5 -- ~·f~zel>_ [-- o!~~5- r:-M~~"i;•b_ f. o¥:i~ ~- l-M~~o:eb __ ]-_o}f9~ -_ 

1--1---i- _8.1e-_i_oo536__ ll.79_--f 0.0536 1----~-:15_--\ __ -Q,214 __ -_--1f1.8 -_--o.i18_--I 
' _2 -- - __ 7.9_1__ - - 0.0~83 . - ~91 ' 0~0483 ' :3_1.65 ' (U93 1- 1_()6.0 i ___ 0647 - I 

f i -- ----~:1~ _- 1 
- ~~1~l 1 •.. _H~ -- _1- J~~~;-- _I- --~~:~~ -~_&-i~~ - --- ~~:~ __ 1

- ~;~:- I 

I. __ 5 _ 5.77 _ . ~ o_o352__ 1 _s .. 7. 7_ _

1 

_ _o_.0352 _

1 

_23 .. 1_() _
1 

0.141_ J _774__ -i _()47_2_ :J 
6 5.20 • 0.0317 5.20 0.0317 20.80 0.127 69.7 --j 0.425 :::1 
1 -- 4.68 - T 0.0286 -1 - 4.68 - -6.0286 -- -- 18.72 - ' o.IT4 -- 62.7 -I - o.383 ~ 

~ = ~~~ :::::J. 1~ - ~~~F 1
-- T~f j ~ •. ~.-~~; 3 3-.~ •.. ~.r :::r :::g6~{ ;~~ ~- -~.;;r. j 

10 3.42 o.0208 f 3.42 . o.0208 . 13.66 . 0.083 45.8 I 0.279 I 
11 3.o8-_ -

1
.. :o_.o18~. __ j- - 3@ -___ \ -__ 0.0-.188 :__ \ --_ 12.30 - __ I~~ o.575 __ _ 41:2 -._:__, _ 6251 .::: 

12 2.77 0.0169 2.77 o.0169 11.08 0.068 'i 37. 1 I 0.226 

1
. 

13 249::::: i' _QmQ2 _ _:::- 2,4_9 - I _::--0.0152 _:: I_:- .9c.97 -- I, - o,cis1 -- - 3_34 ::: ::::: 0204_::- ·. 
14 2.24 _ _ _Q.01:3_7 _ 1 _ 224 , _ 0.0137 __ _ 8.98 ' O.Q_55 _ 1-- 30.1 f- OJ83 __ , 
15 2.02 - 1- _o.012_3 -.-' 2.Q2 I _0.0_1_2_3 -- 1-- 8.08 i -- 0()49 - I - 27 .. 1 \_ OJ.65 - I 
16 1.82 __ _Dc0111 _ I _ 1 .~ . 0.01_11 __ ZJ8 o,Q44 _ ~4 _ _CJ,_149_ 
17 1.64 j__ Q,0100 1.64 0.0100 6.55 0.040 I 21.9 I 0.134 l 
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Appendix N - ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N17: Short-Term AggregataToddler Risk Values Using CA Data 

j DAT 
(days) 

- 0-
1--

2 
-3 

4 
5 
6 

shOrt-term MOEs l -- Der~al~--- -:- -~cilld-to~MOuth::1_ o~J~Ct-to-~out~I ~Soii lngeStiOn -i --

t =iH- = i ~ -~~~ - t -i;~~- =1 = ;!it1~ --- 1= 
_I -~ ;~~~= -1 - 181~0 ~;~--=- -+ --~~~~- - I 
-I - 1994 -- - 16oa 5974 -

1 

- - 445825 I 

r-:-_ 2695 _ I --: 21n -8012 -- . - 602403 - -

Aggregate --~ 
172 

: 232 ~1 
314 . 
424 
572 
774 

1645 i 
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Appendix N ~ ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N20: Adult Typical Activity Cancer Risk Values Using PA Data 

--OAT ' - - TfR - - - - Dermiil ExPosufe On Resldetttia\ Turf - -1 - - DG-rmaDExpOsure While PlaYj[ng Golf - -
- -

1

-Mancozeb I-~ ETU -1 LADDTmg/KgldayT I Cancer Risl< Per I - #Or Ann1fal l LADD (mglkg70ay) 

1

- CancefRTuk Per \ - #Uf Annual-- I 
I 

Annual Day of Exposure Days at 1 

1 

Annual Day of Exposure Days at 1 
Exposure I 0 X 10-6 (Note 1) Exposure , OX10-6 (Note 2) 

o :t 9.76 [00595- 93E-006 - j- 56E-007 -- ' - - 18- - - 64E-oo7 -- 'i -- 38E-ooa -,I - 26 - ~ 
i_::- T _-

1

::: 8 79 ~ _a_ 05:3_6 8 4§_-006_ _ -5 oi=-001_ r _- 2 o :r 5 7E::507 ,: -~-4E-008__ ~~ - 2e_:- -
2 7.91 0.0483 7.SE-006 I 4 SE-007 2 2 5 2E-007 ' 3.1E-008 32 I 

1- 3 - - 712 - 0 0435 I 6 BE-006 I 4 1E-007 f- 2 4 -L, 4 7E:007 1 2 BE-008- t - 36 
I ::: ~ j -=6.41 _L Oc2391_ 6.1E-006 i_ _pE-007 _ _L 2.7 .C2E-OITT - I _2-5E-OOS _ 1_- _4o _-, 

Note 1 - This means that residents will have a cancer risk of 1.0 x 10-6 if they have 1.8 days per year of DAT zero dermal exposure to treated turf for 50 years. 
Note 1 - This means that residents will have a cancer risk of 1.0 x 10-6 if they play golf 26 days per year on DAT zero treated turf for 50 years. 

03111103 

::c 
m 
c 
~ 
" 0 a. 
"' 0 
"' :::i -"' ~ 
(/) 

"' ~ ;;;· 
"' w 
"' ~ 
(/) 

" ;;;· 
:::i 

" "' 
~ 
< 
~-

::!! 
iii" 

~ 
CD 
CD 
CD 

"' CD 

"lJ 

"' IC 

"' 
""' "' co 
a 
""' w 
"' 

428



Appendix N - ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N19: Short-Term Adult Risk Values Using PA Data 

-DAT-= I TT::n~;z~:rma)_l~xpo:t'~9~! ·-~TU ~o~:7~~~~~~~;f!lJrf MDEs-=+ ~u Dose ~~:;~!i)9 TI ~ MDEs 1 
0 l =976- = -=0.059_5 t = 0'2_1102-_ -=- 1-::.454 .. 1= _-::=000016-=:: =! §578-=-· 

1 }-_1_-~~t- - I~~;~~ l- &g~~% _1--]~%- __ -
1

- -~~~1~~ -~ ~;~~-j 
3 -- ', - __7.12_ - 0.0435 ' -- 0.00804 ' __ 622 ' 0.00055 9014 
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Appendix N - ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N22: Short-Term Toddler Hand-to-Mouth (HTM) Risk Values Using PA Data 

DAT_ I_ 'TTRs torH:fM lngestio' n -1=- -bn R~sidffllialTurf -= I 
, (ug~2) , ETU Dose 1 ETU ' 

I _ _ ::: M. ancozeb ·~ ]TU. _::_ j_ (m91kg/d~) j._ . MO.E _ I 
1- Q_ -.- 9.76 - ' - 0.0595 __ 'I- 0, .019,B_ ' '-.. - 357 - I 
c 1 8.79 0.0536 ' 0.0176 i' 397 ' 

-2 - - 7:91- - 0.0483 - 6JJ15g ' - -441 

I _::_3 __::_ 1.::- 7.12- ± M43S:- J _Q,0143 - I 489 
' ' 4 J ' 6.41 I 0.0391 I ' 0.0129 T· 543 ' 

1-= f -1 -=- ~~b -~ --=- ~~~~;-= . - ~~16~~ ,_::: ~~t - I 
I 7 - ~ _4.68 ---r _062~- -T _0.0094 _t- -745_-- j 

8 + __ 4.2_1_ _ _ 0-02.57 _ o.0085 ..... I __ 82;' _ j 

-~--r _-~:~; _---l_-~~~~~-- ---1_ ~~~~L -__ -1
90\9a_-1 

'i 11 3.08 I 0.0188 I 0.0062 I 1133 
,-.- 12_ -1-:::.. 2.77 --=- .-._00_169=.- 1-:::. 0.0056-- ·--=-... 125,9 -:.-1· 
' 13 2.49 ' 0.0152 ' 0.0050 ' 1398 

1-_.- 14. j _::_ 2.24 =.1=-.. 0Jl.13.7:::_::_ 1·= 0.0.045:::_ 1:::::: .. 1553:::::: 
. 15 . 2.02 · 0.0123 0.0041 · 1125 I 
1_. - 16- -T -.-1 .. 82 --=-1.-- og11. _ t·. - o,o037_- 'f-:::- 1216 - . 
,_ 1_7 _

1 
_ 1c6_4 _ ; __ OJJ100___ __ 0.0033 , 2128 
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Appendix N - ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N21: Short-Term Toddler Dermal Risk Values Using PA Data 

I DAT 1- -TTR (~g/cm2) -· .:r ETU Dose -ETU-

'1 . __ . Mancozeb -. --t- - __§TU_:_ [ _Jrn .. g/kg/d.ay)_l MOE 
" Q_ - 1 _-2c76 - +- 0,()595 -- _ 0.0158 - -- 443 
' 1 8 79 0 0536 . 0 0142 1 492 
1 2_1_191 --f- _(l,0483 --(_ -0012s 1- _546 

3 7.12 0.0435 ' 0.0115 -t 607 
4 :::j =641 I O:b39_1_=- I= 0.0104 :::__ 674 
5 5.77 1- 0.0352 . 0.0094 ' 748 
6- -+: _s_.20= j=- (0311 -:- I _ooo~ t s31 _ 
7 ' 4.68 0.0286 ' 0.0076 ' 923 

l _ 13_ -t· :-.±.21 _ - t- 0~57 _ I 0.0068 1- Tu26 
9 3.79 0.0231 ' 0.0061 ' 1139 

~ __ 1]::: 1~ -_3A2 = I= O~QZ08 . 
1 

_0.005_5 f 1_265 
! 11 __ 3.08 _ ! __ 0.0188 I _0~005D__ '·-- 1405 , 

12 ' 2.77 . 0.0169 0.0045 1561 -
- 13::: 1= 2.49 = 1-=- 0.0152 j _()0040_ (::: 17_34 1 

14 2.24 ' 0.0137 ' 0.0036 1926 ' 

I 1s =:J ::::::2 .... 02 j _ - 0.0123.. t 0.0033 :_I' .. 2.139 - ·.1· 

:- 16 '. 1.82 . 0.0111 - ', 0.0029 ' 2376 I 17__ -1 - -1.c64 _ i-:_ 0:0100 r-_ 0.0027 -J_ --:::2539:_ , 
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Appendix N - ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N24: Short-Term Toddler Soil Ingestion Risk Values Using PA Data 

-DAT _,I. _fs. o~_foi["gestio~- ~- OllR&sidenfial~rf~- \ 
(p~m) ETU Dose 1 ETU 

_ -. i=M•ne. ozeb. I = E'f_U -·-I Lmglkglda~J _ MOE _ J 
0 130.8 j 0.798 7 07E-005 I 98981 I 

-1_. - _
1

- -. TI:rcs - .Q . .7~. -- I -6,I7E-()()5 _ - 1_09g39 --1 
2 106.0 I 0.647 t 5 73E-005 I 122111 
3- .. - 95.5 - . 0,582 -;- 5l6E;oo5 - , 135630 
.4_- _ -1 _ -859 ---- _0.524 _J 4 6510:_005_ - I _150645 -1 

' - _5 -1- 77.4 - _0.4Z2 -.:t 4, 18E:Q05 _ I _ 1_67323 
I 6 69. 7 0.425 3 77E-005 185848 l 

1-=- -f -::_ I=" ~l~ -= . -=:~ ~!! j ~ 1~~:~~~ = I =r~~~~~ J 
I 9 '1 50.8 I 0.310 2 75E-005 I 254659 ~ 
.- _10 .-- _:- _45.8 _-

1
._::-o.279 -l ~ 47E-005_- _282853 -~ 

I . J 1 _ \ ~ .2 _ _ 0.251 __ _2 23.§cOO!i_ \_ 314168 _ 
I 12 I 37.1 o.226 2 01E-005 _j_ 348950 
1.--.1_3--cl---33.4. -.1 _§204- I -1_81E:QO§._ I }875E- I 

' 14 30.1 · 0.183 -+ 1.63E-005 430491 l 
~ .. -- T5. -_:-- \=" 27' 1 _=-I _ 0.1.§.5 _

1
. T.46_§_--=:-oo!i__ 1-_:--478_1_51 ~I 

16 . 24.4 . 0.149 1.32E-005 531088 
I -17- t 21.9 t OJ34~~ . - 1.19E-oo5 _l 58§88/5 
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Appendix N - ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N23: Short-Term Toddler Object-to-Mouth (OTM) Risk Values Using PA Data 

DAT : -fTRs for OTM 111gestion ----, _On Rli5id9~al Turf I 
I . (ug/cm2) ... ETU Dose - -- ETU -, 

I:_ M.anco. zeb L .ETu__: j.-- (mg/kg./clay). t.. MOE 
0 39.05 j 0.238 0.00528 . 1326 ' 

I- T ~:~; -_ -~:~~} -±- ~~g:;} ~L ;~~ -:1 
3 _ r= 28.50 + 0.174_ =J- 0.0038,5'_ r 1817 j 

~ _i._ -1 --- 2.5.65 - r: .. -. -OJ..56 -- ' - 0.00347 ·1· _201_9_ 
' 5 23.10 . 0.141 ~ 0.00312 2242 

~ _ -~ =1:-__l~~g = 1-=- _g;~;-_ 1_ lgg~~r_F-~~~-
1 _ 8 _ 1- _1_6.8ll_ 1 _Q_.103. _ _

1 
Jlc00228 -t-. 3072 

' 9 15.18 0.093 0.00205 3412 
I -10_ - + -- _13.66-_I- _ 0.083- _ 

1

. o 00185 I __ 3790_ I 
i 11 · 12.30 ·1· O.D75 0.00166 ' 4210 . 
1 

- ;I -t =~.~: ~ ~g g~~ _ 1 _g gi11~ -~~~f 
14 - +- _8.9ll_ i _ 0.055 --1 __ 0.00121 --1 _!;769_ 

. _ 15 _ . _8.oll_ -I _ o.049 ___ 0.00109 _ _6407__ 
! 16 i= 7.28 0.044 0.00098 7117 . 

17 - s.55 _j' o.o4o :I 0.00089 -1 1904 -1 
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Appendix N - ETU from Mancozeb Residential Turf Post Application Risk Assessment 
Table N25: Short-Term AggregateToddler Risk Values Using PA Data 

I (~~:LL __ _Dermal__ J -· ~~;d:fo-Mout~_:j ~~~~~~{~:~~~-=--~Soil lngesti~~. =:-_:A~~r~~aie__J 
0 • 443 . 357 . 1326 98981 172 : ·- r~i1:·_ ~1!·-==-=-=1-- ~~i - =i~r~ -t~-~i11 ~li ~ ! 
5 ----y.r13 ·-- 604 - -2242 - 167323 290 . - . I 

---6-- · ~- ----511- 2490___ 18ss<rs --- - 322 I 

'=:-_-y-_: ' - 923 =745 - - -z:76_6_ : 206423 - i 358 - ~ 

l 1~0 -+-_ i!U--.. ···---- 1~0~~ --=--=-r- HH .-~t .-.·~·~~~iii -1· •••• ~~. ! 

11 1405 ' 1133 • 4210 314168 545 

I_ ~ _i~ii ... 1-·.- iiii -- 1 ~-i!i! - _H~!~~ ! J~r-·=== 
~- I 2139 ! 1725 f 6407 478151 L 830 . -- I 

-~- 2376 -- ---1916 ·---yij7 - 531088 921 =-== l 17-_L____2639_J --212_8 _ _:_ ___ 1 ·-· 79Q_4 --_· _ 589885 __ _: __ 1023 ·-· ! 
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